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MetuHops can best be tested under the conditions indi- 
cated by the subject of this paper because they imply that the 
responsibility rests upon one person at the head of the sur- 
gical work, and that he is permanently supported in his efforts 
by a staff of assistants who are directly responsible to him, 
and are consequently bound to apply the principles laid down 
as valid by their chief. 

This makes it possible to develop certain definite methods 
which are applied constantly by responsible persons in a large 
series of consecutive cases, and if the methods should not be 
followed by satisfactory results, it is possible to locate the 
cause of failure, and to change the methods accordingly until 
they are satisfactory, and to eliminate such members of the 
personnel as may be found incompetent to carry out the 
methods contemplated by the plan. 

In order to secure the best possible results, such a system 


*Read before the American Surgical Association, June 14, 1904. 
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must be (1) simple and yet comprehensive; (2) it must be 
uniform, and (3), above all things, it must be reasonable. 

Simplicity—Any system which is complicated is certain 
to contain elements which will not be fully comprehended by 
some person who may be necessary to carry out some portion 
of the plan; and if any one point is omitted in a system, the 
result of the entire system cannot be satisfactory. Moreover, 
it is correspondingly more difficult to locate the cause of trouble 
in any given case. 

It is true that many most complicated systems have fur- 
nished large series of successful results, but the results have 
in no way excelled those obtained by vastly simpler methods. 
Of course, so long as the useless complications in any given 
system are at the same time harmless, the results will be as 
satisfactory with as without them. 

Uniformity.—One of the most important elements in the 
development of a satisfactory system lies in the uniformity 
with which it is practised by the chief. If the chief does not 
uniformly do the same thing in the same manner under the 
same conditions, it is impossible for his assistants to thor- 
oughly acquire a system. Of course, it is wise to make 
changes in order to perfect every system, but this should be 
done only after careful consideration and not in a haphazard 
manner. In this manner the youngest assistant without re- 
sponsibility can acquire the principles involved in the system, 
and as he continues in his service he will be able to carry 
out his part without doing mischief, because he has seen each 
step carried out many times before he is called upon for 
responsible action in the same direction. 

Reasonableness.—Surgery is more and more coming to 
be a very reasonable, logical profession; and in developing 
a system of aseptic practice, one can count with much greater 
certainty upon the probability that every one concerned will 
carry out the details if he is expected to do things which 
would appeal to a sensible person, than if he is expected to go 
through an unreasonable routine performance. 

The system must provide for every contingency, and each 
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element of the system must be carefully studied before it is 
established. Conditions differ vastly in different institutions, 
and it is consequently necessary to adjust each individual 
system so that it provides for all the conditions involved in 
any given institution. 

There must be a definite responsibility which can be estab- 
lished best by having the chief take the blame for all failures. 
If the system is carefully planned, and the chief is judicious 
in the selection of his assistants, failures are to be looked for 
very rarely, and when they do occur, the indication is usually, 
barring accidents, of course, that there is some element of the 
system which requires further perfection. 

I will briefly outline the system in use at the Augustana 
Hospital because we have practically all the conditions im- 
plied by the title of this paper, and because the system has 
been developed by constant effort during a period of fifteen 
years under the same conditions. The methods have .been 
accumulated by visiting many hospitals in this country and 
abroad, and by weighing the current literature during the 
entire period since the introduction of antiseptic surgery. The 
chief effort has been to simplify the methods, at the same time 
striving to secure the best results. 

Disinfection of the Patient.—Unless there is some special 
reason in the physical condition of the patient, the following 
steps are taken in his disinfection previous to performing any 
operation: He receives a full warm soap and water tub-bath 
on the day before the operation. For the disinfection of his 
alimentary canal he receives two ounces of castor oil, in the 
foam of beer, directly before taking his bath, and a large 
warm water enema on the morning of the operation, except 
in case of operations upon the rectum. In these cases the 
enema is given on the evening before the operation. 

On the evening before the operation, the skin over the 
seat of operation is thoroughly scrubbed with green soap and 
warm water, then shaved, then scrubbed with strong alcohol; 
then a moist dressing of gauze saturated with a 3 per cent. 
carbolic acid solution is placed over the field of operation, 
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over this a large covering of absorbent cotton held in place 
with a gauze bandage completes the dressing. Just before 
the operation this dressing is removed and the surface again 
scrubbed with strong alcohol. For several years we always 
prepared the skin over the region of the operation immediately 
before beginning to operate, and found it perfectly satisfac- 
tory; but it consumed too much of our time, consequently we 
now have this done by the surgical nurse on the previous day. 

Disinfection of the Operator and Assistants.—The most 
important precaution taken is to keep the hands out of pus. 
In dressing suppurating wounds, forceps and rubber gloves 
are used so as to prevent the hands from touching pus. The 
operations are performed early in the morning before any 
one connected with the wounds has made dressings. The 
fact that it is bad practice to soil one’s hands with pus is” 
impressed most forcibly upon every one connected with our 
work. 

Aseptic cases are always operated first, and later those 
containing pus. In operations upon suppurating cases, rubber 
gloves are used at the present time; but in former years, by 
taking the precautions indicated above, practically no infec- 
tions took place, although no gloves were used. 

I operate upon alternate days, so that on the intervening 
days the same precautions can be taken in dressing the wounds, 
—no suppurating wounds being dressed until all clean wounds 
have been finished. 

Every evening before retiring, the surgeon and all the 
assistants scrub their hands with the same care that is em- 
ployed in disinfection before an operation. The assistant who 
has charge of the patients who are primarily aseptic has 
nothing to do with the patients who are not aseptic primarily 
from the character of their disease and vice versa. 

The aseptic assistant prepares a table of all the cases 
which come under his care during this portion of his service, 
upon which he notes the names of the patients, the age, diag- 
nosis, duration of disease, operation, number and dates of 
dressings, the result as regards the wound, the date of admis- 
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sion, and the date of discharge. This record is filled out every 
evening, and acts as a remarkable stimulant to careful and 
conscientious work; and the practical results are exceedingly 
satisfactory. 

I speak of these conditions first because they go to form 
an aseptic conscience in those connected with surgical work, 
and upon this depends the condition of the wounds rather 
than upon any special method. 

At the present time we wash our hands in an ordinary 
deep porcelain basinful of warm water, using green soap with 
a moderately stiff brush; then we carefully cleanse the finger- 
nails with the point of a dull scalpel; then we scrub them 
once more with a brush, and then with a piece of sterilized 
gauze in the deep basin, because the gauze seems to rub off 
all the loose epithelium more perfectly than a brush; then 
we wash off the soap under the faucet in a stream of warm, 
boiled water; then we wash in I-—2000 corrosive sublimate 
solution for a few moments and then with strong commercial 
alcohol. I have varied this plan from time to time experi- 
mentally, and have found that after washing carefully with 
soap and warm water and cleaning the nails and washing 
once more thoroughly our wounds remained aseptic. The 
same was true if we supplemented this by washing with a 
sublimate solution, with or without alcohol, or by washing 
with the alcohol without the sublimate solution. There is 
one point, however, that I insist upon, viz., that every one 
connected with the operation have a smooth, unbroken skin 
upon his hands, or wear rubber gloves. Both of the assistants 
and the surgical nurse wear rubber gloves during all opera- 
tions, while I wear gloves only in operations in the presence 
of pus. 

We are careful not to breathe or speak into the wound. 
Every one connected with the operation is constantly on 
guard to prevent accidental infection of anything which may 
touch the wound. One nurse alone touches anything coming 
in contact with the wound, her assistant does anything else 
that may be necessary. 
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Disinfection of Instruments.—All instruments, except 
knives, are boiled for half an hour in a solution of a table- 
spoonful of baking soda to the quart of water before they 
are put away after operations, and again before they are used. 
The knives are washed carefully with water and then rubbed 
with pads of sterilized cotton, saturated with alcohol, before 
and after using. 

Disinfection of Silk, Silkworm Gut, Horsehair, Drainage 
Tubes, and Brushes.—This is accomplished by boiling in water 
for one hour, and preservation in 5 per cent. carbolic acid in 
water, or in strong commercial alcohol until used. 

Catgut is prepared by immersing in sulphuric ether for 
one month, then for one month in strong commercial alcohol 
in which one grain of corrosive sublimate to the ounce has 
been dissolved, the solution being renewed once during this 
time. It is then preserved indefinitely in a solution of one 
part of sterilized iodoform, five parts of ether, and fourteen 
parts strong commercial alcohol. It is never handled by any 
one except my chief assistant and myself. It is never placed 
in water. This catgut will last seven to ten days in tissues, 
according to the size used. It is used for all ligatures both in 
the peritoneal cavity and elsewhere, and for all buried sutures 
except in herniz and in the suturing of bones. For these pur- 
poses we employ a chromicized catgut lasting from twenty 
to thirty days, according to size. This is prepared after the 
following formula: The catgut is immersed in ether for 
one month, then in a solution prepared in the following man- 
ner: Dissolve one ounce of chromic acid in five ounces of 
water and add to this one quart of pure glycerin. Immerse 
the catgut in this solution for seventy-two hours, then wind on 
wooden boards or ground edged slides, such as are used for 
mounting specimens for microscopic examination, and place 
in a solution of one part carbolic acid in five parts of glycerin 
for two weeks, then preserve indefinitely in the iodoform- 
ether-alcohol solution described above. It is important to dis- 
solve the chromic acid in water before adding the glycerin, in 
order to prevent an explosion. The catgut prepared by these 
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methods is strong, pliable, slightly antiseptic on account of 
the iodoform absorbed, and it is invariably sterile. We are 
careful, above all things connected with the use of catgut, 
never to draw our stitches too tightly, for fear of causing 
pressure necrosis. 

Disinfection of Dressings.—All dressings are disinfected 
in a steam sterilizer, two hours being given for steaming and 
one hour for drying. The same treatment is given to aprons, 
sheets, and towels. 

Disinfection of Everything coming directly in Contact 
with Wounds.—The basins, instrument pans, jars for dress- 
ings, etc., are boiled in soda and water for one hour, then 
wrapped up in sterilized sheets until used. The tables are 
scrubbed with soap and water and then with I—1000 corrosive 
sublimate in water. They are always covered with a double 
sterilized sheet when in use. The ordinary pads of cotton 
and of gauze, sterilized in a steam sterilizer, are used in place 
of sponges in all operations. 

Drainage.—Drainage is always used in very large 
wounds, such as breast amputations with removal of pectoralis 
major and minor muscles and axillary glands, also in thigh 
amputations, usually only for two to four days, never in 
herniotomies, except for strangulated hernia complicated with 
gangrene, nor in small clean wounds. The ordinary per- 
forated rubber tube is employed. 

It is always used in wounds which are primarily septic. 
In abdominal surgery we drain acute appendicitis cases if 
perforation or abscess formation has taken place. We always 
drain in gall-bladder operations and in suprapubic cystotomy; 
in pyosalpinx only if there is leakage of pus during the opera- 
tion. Tubercular joints are tamponed with iodoform gauze. 
In empyema of the chest we always carry two drains through 
the cavity, resecting one or more ribs behind and making an 
opening between the ribs in front. 

Whenever there is any doubt as to the aseptic condition 
of a wound, we drain. We have found the use of an ordinary 
leather punch very convenient for making the necessary per- 
forations in rubber tubing. 
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In the abdominal cavity we use glass tubes open at the end, 
having a number of small perforations towards the lower end. 
A strand of gauze is carried to the bottom of the tube to act 
as a capillary drain. A piece of iodoform gauze folded about 
four double is placed over the glass tube, and the latter with 
this covering carried down to the point to be drained. In 
operations upon the pelvic organs, it is carried to the bottom 
of the cul-de-sac of Douglas. 

In removing gall-stones from the common duct, a rubber 
drainage tube is fastened down upon the opening by means 
of an unchromicized catgut stitch, and a strand of iodoform 
gauze is sutured down upon the duct, above and below the 
opening in the same manner. The same method is employed 
to drain the gall-bladder after removing gall-stones in cases in 
which the organ is shrunken and cannot be attached to the 
peritoneum. This method, which was originated by Dr. Mayo, 
of Rochester, Minnesota, has been employed in many cases, 
and makes the otherwise serious operation of choledochotomy 
practically safe. This method is of such extraordinary value 
that I wish to emphasize it especially. 

Irrigation.—We practically never use irrigation during 
operations, either in the abdominal cavity or elsewhere. 

During the early days of my surgical work as an assistant, 
I observed that wounds in abdominal section healed more 
smoothly than in any other operations, and the only real 
difference in the treatment observable was the fact that no 
irrigation was used in connection with the former wounds, 
while it was invariably employed in others. I consequently 
applied the same plan of treatment to all wounds as early as 
1889, and I have since constantly operated dry in clean cases, 
and since a number of years also in cases containing pus. We 
have treated wounds in circumscribed tubercular lesions by 
applying strong compound tincture of iodine, and then 
sponging the area with moist gauze sponges before tamponing 
with iodoform gauze or before closing with sutures. These 
wounds have progressed well; but I do not feel convinced 
that the iqdine has been responsible for this fact. 
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In tuberculosis of the joints we have applied strong 
carbolic acid to the exposed surfaces of the bones for two 
minutes, and have then washed these parts thoroughly with 
strong alcohol until all of the carbolic acid seemed removed. 

I am convinced that irrigation is rarely of any real benefit, 
and that it is frequently harmful in carrying septic material 
to portions which might have otherwise escaped infection. 

In the treatment of wounds which come into the hospital 
in a septic condition, we sometimes employ constant irrigation 
with normal salt solution. 

My observations have convinced me that it is an exceed- 
ingly simple matter to obtain primary union almost invariably 
if one has a reasonable system, 1.e., a system which keeps the 
attention of operator, assistants, and nurses constantly on 
guard to prevent accidental contamination. 

Whenever some new method is on trial in any hospital 
or clinic every one is interested, and, consequently, accidental 
contamination is not likely to occur. It is for this reason that 
the various new methods are so successful in the hands of their 
originators. 

In having each successive assistant make observations 
every day throughout his service, we accomplish a very similar 
condition, because any case of even the slightest infection will 
be investigated, and all the conditions will be observed which 
might spoil the young man’s comparative record. 

Contact Infection.—My observations have convinced me 
that the only form of infection which must be considered in 
surgery is contact infection. This is due to the introduction 
into the wound of septic material from unclean hands, instru- 
ments, sponges, or dressings, or from speaking or breathing 
into the wound. 

It is such an easy matter to make instruments, sponges, 
sutures, and ligatures aseptic that there only remain the hands 
to account for. These can be made clean without difficulty 
and kept clean with proper attention, but it is this part of the 
system which is more frequently lame than any other. Every- 
thing that is to come in contact with the wound, the hands 
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included, is usually clean when the operation is begun, but it 
is quite another matter to keep these clean throughout the 
operation, unless every one connected with the operation learns 
to concentrate his attention upon the work at hand. 

In this, again, simplicity is of great importance. The 
fewer persons who can infect the wound, 1.e., the fewer per- 
sons who come in contact with anything which in turn comes 
in contact with the wound, the less are the chances of one of 
these coming in contact with something which may not be 
aseptic and then again with the wound. 

It is consequently best to have as few assistants directly 
connected with the operation as possible. In my own work, 
I alone touch the wound with my hands, and that as little 
as possible; my first assistant uses hemostatic forceps and 
sponges, and the second assistant makes the field of operation 
as accessible as possible by the careful use of retractors. I 
handle the instruments myself, and there is but one nurse con- 
nected with the operation, and she handles the sponges, drain- 
age tubes, dressings, as well as the sterile sheets, towels, and 
basins. The same nurse has assisted me in more than 5000 
operations, and the same is true of my chief assistant. 

Choice of Assistants—The assistants are graded in the 
following manner: One chief assistant, three second assistants, 
and six third assistants. 

The third assistants are chosen from the graduating 
classes of the medical schools and serve for a period of four 
months. From these the second assistants are chosen. The 
two from the year’s list of eighteen who show the best prac- 
tical qualifications receive the appointment of second assistants, 
their service being for a further period of eighteen months. 
Once in three years, an assistant who has shown during his 
previous services as second and third assistant that he is 
especially fitted to become a surgeon is chosen for chief assist- 
ant. Each second assistant has two third assistants to aid him 
in all of his duties. The latter have no responsibilities, how- 
ever, and never come directly in contact with wounds. 

The surgical head nurse is selected for her especial fitness 
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for the work. She receives a suitable salary and remains in 
her position permanently. She prepares all the dressings, 
sutures, and ligature material, sterilizes the instruments, 
supervises the preparation of the operating-room and the 
patient on the day previous to the operation. She has three 
assistants, who are undergraduate nurses, whom she instructs, 
but who do not come directly in contact with anything which 
comes into contact with the wound. 
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WHAT ARE THE MINIMUM REQUIREMENTS FOR ASEPTIC SURGICAL OPERATIONS 
IN HOSPITALS WHERE THE SURGEON IS ASSISTED BY A LARGE STAFF OF 
INTERNES AND BY NURSES FROM A TRAINING-SCHOOL ? 


BY GEORGE H. MONKS, M.D., 
OF BOSTON, MASSACHUSETTS, 
Lecturer on Surgery at the Harvard Medical School; Assistant Surgeon to the Boston 
City Hospital. 

WHEN we realize to what extent a large general hospital 
is a sort of dumping-ground, as it were, for all kinds of septic 
material, and that in many of these institutions there is, every 
few months, some change in the personnel of assistants or 
nurses, and especially if the situation is still further compli- 
cated by a large staff of surgeons, whose services are inter- 
rupted, it must at once be evident, from the point of view of 
asepsis, under what disadvantages the surgeons of these hos- 
pitals do their work. Because of these manifest disadvan- 
tages, the task of attempting to simplify the various aseptic 
processes in use in such hospitals is a delicate one. And yet 
the number of aseptic precautions has now increased to such 
a degree as to make it desirable, for the sake of simplicity, 
and in spite of the good results usually obtained under the 
old methods, to determine, so far as is possible, which are the 
really essential parts of the process and which can be done 
away with. It is obviously impossible, in such a subject as 
asepsis, to state dogmatically the exact degree to which the 
various details may be cut down without danger. I shall, 
therefore, content myself with making a few general obser- 
vations on the subject, endeavoring at the same time to make 
no positive statements unless I feel that the known facts 
justify them. In doing this, I shall pass over certain details, 
as being too trite for discussion, and limit myself principally 


* Read before the American Surgical Association, June 14, 1904. 
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to points which to some may appear not so obvious, or about 
which there may be difference of opinion. Most of the methods 
here advocated have been put into practice at the Boston City 
Hospital. It is not claimed that all these methods are better 
than any others, but simply that they represent one of the 
ways, consistent with simplicity, in which satisfactory results 
may be secured. 


(A.) PREPARATION FOR AN ASEPTIC OPERATION. 


Sterilization of Materials in the Steam Autoclave.—It is 
found that exposure of materials * in the autoclave to a 
pressure of fifteen pounds of saturated steam for one half- 
hour is all that is necessary, provided that the bundles are 
loosely done up and loosely packed, so that all parts of them 
are readily accessible to the steam. This is, of course, a great 
saving in time over former methods, at least, as I have seen 
them practised. The half-hour should start from the time 
the air has been completely driven out, and the pressure-gauge 
registers fifteen pounds. The suggestion for diminishing the 
amount of time in using the autoclave was made to me by 
Dr. Charles Harrington, of Boston. That one half-hour is 
quite sufficient in practice has been proved by the Pathologi- 
cal Department of the Hospital; in fact, bundles containing 
cultures of the hay bacillus, in its sporing stage, have been 
found sterile even after fifteen minutes in the autoclave at 
fifteen pounds’ pressure. Salt solution is sterilized in flasks 
by exposure for one half-hour at ten pounds’ pressure. 

Preparation of Absorbable Ligatures——At the Boston 
City Hospital, at the present time, sterile catgut and kangaroo 
tendon are furnished to the hospital by reliable dealers. It is 
thought that, as practically the entire business reputation of 
such dealers rests upon the sterility of their catgut, it is more 
likely to be sterile than when prepared in the hospital. Where 





*Gauze dressings, sponges, strips, pads, gowns, caps, sheets and 
towels, silk sutures and ligatures, silkworm gut, silver wire, etc. In case 
there is not sufficient room in the autoclave for all these materials, the 
gauze dressings may be equally well sterilized by baking in an oven. 
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the hospital facilities justify it, however, undoubtedly the best 
method is to have it prepared in the institution itself, under 
the eye of the surgeon. This method has, of course, the addi- 
tional advantage of being by far the most economical. 
Operating Room.—Whatever may be the actual danger 
of air infection, direct or indirect, and pending the results of 
more definite experiments, the demonstrated existence of 
pathogenic bacteria in the air of large hospitals * is presump- 
tive evidence of the necessity of some efforts looking towards 
their exclusion. Because of the general truth that the more 
dust in the air the more bacteria, our efforts should, naturally, 
be in the direction of diminishing the amount of dust which 
is in the room, and of keeping such as remains quiet, thus 
leaving the air as free from it as possible. Therefore, as 
belonging to “minimum requirements,” it is necessary to 
mop the floor, wipe the walls, fixtures, and furniture with 
damp cloths, and to minimize draughts from all sources. It 
is presumably safer also to filter the air. That the room 
should be such as to be easily cleaned is self-evident. Chan- 





*In order to determine whether the air in the surgical amphitheatre 
of the Boston City Hospital contained essentially the same number and 
variety of bacteria found in other hospitals, the Pathological Department, 
at my request, made exposures of Petri plates for different periods of time 
during the twenty-four hours. Their conclusions were: 

“1. That at no time in the twenty-four hours is the air free from 
organisms. 

“2. That more bacteria were found after the air had been stirred up, 
as after the morning cleaning and the class exercises. The smallest number 
were found between the hours of midnight and 7 a.m. 

“3. The vast majority of the organisms found were harmless sapro- 
phytes, though in some plates of every series staphylococcus albus and 
aureus were found. The streptococcus was found in two instances only. 

“4. There was no great difference in the number of colonies obtained 
at different levels, excepting on those plates laid upon the floor, where the 
number of colonies was much in excess over the other plates. This was 
due to the people who passed through the amphitheatre at all hours.” 

These results are essentially the same as those of other investigators, 
all of them going to show that while air infection may not seem to be 
enough of a danger to require more than ordinary precautions, yet the 
possibility of infection in this way should not be disregarded, especially 
in a large hospital. 
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deliers above the operating table, on account of their catch- 
ing the dust, and because of the difficulty in cleaning them, 
should be as simple as possible. 

It will be extremely interesting to note whether sweeping 
by the vacuum system, now so extensively used in office build- 
ings, may not be of value in thoroughly removing the dust 
from operating rooms. By this method the loose dust is 
sucked up from the different parts of the room, through a 
nozzle at the end of a hose, and is carried to the basement. 
I am not aware, however, that as yet the system has been 
instatled in any hospital. 

The proper disposal of septic material is essential. The 
usual method of throwing it into a hopper is probably safe, 
though a description of the trap-door method, which I under- 
stand is now in use in Hamburg, sounds more attractive. 

Thorough and systematic fumigation of the operating 
room with formalin gas is, in my judgment, essential; at 
least, after all septic cases. 

It is possibly safer to have one room for septic cases, 
and another for clean ones; although it is not at all certain 
that, with careful cleansing and proper fumigation, one room 
is not sufficient to meet the “ minimum requirements.” The 
advantage of the common practice of allowing the operations 
on clean cases to precede those on septic ones is so obvious 
as to hardly need mention. 

An operating room, then, which can be easily cleaned, and 
which 1s cleaned, where the air is kept comparatively free 
from dust, where draughts are minimized, and where formalin 
fumigation is regularly and thoroughly practised, must, for 
the present at least, be regarded as all that is necessary to 
meet the “ minimum requirements.” All elaborate or ornate 
fittings or furnishings, giving the appearance of cleanliness, 
are luxuries of questionable value, if indeed they are not posi- 
tive dangers, as they tend to give a false sense of security. 

Preparation of the Patient’s Skin.—Experience seems to 
have demonstrated that in the preparation of the patient’s skin 
no special aseptic precautions are necessary on the day be- 
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fore operation. The patient should be given a hot bath, and 
the operating area should be thoroughly cleansed with soap 
and water and then shaved. That further preparation of the 
skin is presumably unnecessary is shown by the fact—prob- 
ably corroborated by the experience of most surgeons—that 
accident and other emergency cases, on which only a final 
preparation is made, seem to do just as well, aseptically speak- 
ing, as those cases prepared with great pains in the hospital 
the day before. This suggestion—as to the source of which 
I am ignorant—has greatly simplified the aseptic process. 

Chemical depilatories have been recommended by some as 
being quite as efficient as the razor for removing hair, and as 
having also an antiseptic effect of their own. I have had no 
actual experience with these agents, except to witness their 
extraordinary action in removing the hair from the arm and 
leg. Because of the fact that chemical depilatories, even if 
they should prove to be unirritating to the skin, are unstable 
compounds and are practically useless if not fresh, their use 
in general surgery would appear to have no special advantage 
over the razor. 

Though a perfect sterilization of the skin of the patient 
—and this applies equally to the hands of the operator and his 
assistants—is probably impossible under any method, the use 
of 70 per cent. alcohol * has given very satisfactory results 








* This was recommended to me by Dr. Harrington, who proved its 
value by bacteriological experiments. He declared that, while absolute 
alcohol has no effect whatever on dried bacteria, alcohol of 70 per cent. 
is a very satisfactory germicide. It is not claimed that this method is 
better than any other, but only that it yields equally good results, while 
it is simple, comparatively unirritating to most skins, and, for hospitals 
at least, inexpensive. The admixtures required by the United States 
Government do not detract from its efficiency. 

Some time ago Dr. Harrington furnished me with a new mixture— 
“No. 9,” he calls it—which, judging from the bacteriological tests made 
at the hospital, is strikingly effective in disinfecting the hands. As yet 
I have had no satisfactory opportunity of testing it clinically, but I am 
convinced from these experiments that, should it not prove too irritating, 
it will be of great value, especially in disinfecting the skin of the patient, 
and may displace even alcohol. 
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as a routine procedure for the last few months at the Boston 
City Hospital. After a thorough mechanical cleansing of the 
operating area, the alcohol (70 per cent.) is allowed to drip 
upon it for two minutes, the part being gently scrubbed at 
the same time with a sterile wad of gauze in the sterile hands 
of an assistant. 

Disinfection of the Hands.*—The use of 70 per cent. 
alcohol has been found equally satisfactory for disinfecting 
the hands; this, of course, after a very thorough mechanical 
cleansing. The details are as follows: 

1. The hands are very thoroughly washed in hot water, 
a bristle brush being used. No time is specified for this process, 
it being required only that the hands should be thoroughly 
clean in the ordinary sense, and the skin soft. Obviously, such 
a process should take longer with some hands than with 
others. + 

2. The hands are thoroughly dried with an ordinary 
clean towel. During this process a good deal of softened epi- 
dermis may be rubbed off. The nails, being now compara- 
tively soft and pliable, may be trimmed with the scissors; and 
the closer they are trimmed the better. The spaces beneath the 
extremities of the nails are cleansed by the nail-cleaner, the 
projecting flesh at the base of the nails is pushed back, and 
all hang-nails cut off. 

3. The hands are washed a second time with soap and 
hot water. 

4. They are washed off with sterile salt solution. 

5. They are soaked in 70 per cent. alcohol for two min- 
utes. This is the only part of the process where time is 
specified. 


*It is hardly necessary to call attention to the well-known necessity 
of avoiding contamination of the hands at any time with septic material. 
Sterile instruments should be used in changing septic dressings, or rubber 
gloves should be worn. 

t The suggestion of Freeman, that the hands should be given a chance 
to perspire by wearing gloves for a long time before sterilization, or by 
immersing the gloved hands in hot water, seems an excellent one, but it 
adds very much to the detail of preparation. 
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6. The hands are dried on a sterile towel, and they are 
ready for the gloves. 

Gloves.*—I am aware that some successful surgeons do 
not use gloves; nevertheless, I am unable to accept this as 
evidence of absence of danger from the ungloved hand, for 
what may not be a danger with one man may be so with 
another. Rubber gloves should be thoroughly washed after 
operation, and boiled for six minutes. They should then be 
inspected for punctures. If it is possible to repair them, they 
should be mended, and then tested again. They should then 
be powdered, wrapped in cloths, and sterilized in the autoclave 
for one half-hour at ten pounds’ pressure.t Gloves may also 
be sterilized by simple boiling. 

Instruments.—The customary ten minutes’ boiling of in- 
struments has been proved to be sufficient, if properly carried 
out. One source of infection is the neglect of a precaution, 
well-recognized, but, to my knowledge, not always carried 
out. It is absolutely essential that instruments which are 
difficult to clean, and which remain for a long time in close 
contact with the tissues in a wound, should be taken apart 
before sterilizing. _ Hzmostatic forceps, for instance, with 
their corrugated jaws, are particularly dangerous if not un- 
locked before being boiled. Cultures taken from the jaws of 
forceps which had been soiled with pus, the jaws tightly locked, 
and the instruments boiled for ten minutes, still yielded positive 
results. When one considers how hemostatic forceps crush 
the tissues, and how long they stay in contact with them, it is 
difficult to imagine a better method of infection in case the 
jaws are not sterile. No excuse should justify failure on the 
part of the assistant to satisfy himself that the forceps have 
been properly sterilized. 





* The only method of procedure, which, if ultimately tt prove prac- 
ticable, is likely to replace the use of gloves, with the attendant danger of 
infection from puncture, is covering the hands with an impermeable 
coating. 

+ Wandel and Hohne seem to have succeeded in sterilizing them by 
mechanical cleansing alone; but I do not know that their methods have 
been put into general practice by others. 
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Caps and Masks.—The theoretical danger of infection 
from the head and mouth of the surgeon justify our insisting 
upon the wearing of caps and masks at aseptic operations—at 
least, at major operations—until their necessity is disproved. 
If caps are not worn, the surgeon’s hair often comes in contact 
with that of his assistant, directly over the wound, and par- 
ticles of dust, dandruff, and bacteria are likely to descend into 
it. I have good authority for the statement that saliva con- 
tains more bacteria, volume for volume, than sewage.* Minute 
particles of highly infectious material may be expelled from 
the mouth, and possibly from the nose, during talking, cough- 
ing, or sneezing. 

The gauze mufflers which are generally used for masks 
are most uncomfortable to wear during an operation, and, if 
the surgeon wears glasses, these are apt to be obscured from 
time to time by his breath which escapes from the muffler just 
below them. I have found the Vienna masks, made on a wire 
frame, much more comfortable than the ordinary mufflers. 

Solutions.—The tendency nowadays is to dispense with 
all solutions during an operation, except warm sterilized salt 
solution for irrigating and washing. Dipping instruments 
into corrosive solutions, or rinsing the hands for a few seconds, 
as we see so frequently done, has no antiseptic effect whatever. 


(B.) CONDUCT OF AN ASEPTIC OPERATION. 


In the conduct of an aseptic operation, the following are 
essential on the part of all engaged: 


*“Tn addition to the care of the hands, the surgeon should also have 
washed his face thoroughly; and if he wears a beard or moustache, special 
heed must be paid to the cleanliness of these. Very little attention is 
usually paid to the cleansing of the mouth; yet, when it is remembered 
that the saliva contains a larger number of micro-organisms than the 
worst sewage, that streptococci and staphylococci are amongst the most 
numerous of these, and that they are proved to pass into the air in loud 
talking or coughing, it would appear worth the surgeon’s while to take 
into account a cavity which comes so near the operation wound.” Lessons 
in Disinfection and Sterilization. F. W. Andrewes, Lecturer on Pathol- 
ogy, Pathologist and Sanitary Officer to St. Bartholomew’s Hospital, 
London, 1903, p. 123. 
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1. Belief in the aseptic idea. 

2. Fixed habits of asepsis. 

3. Co-operation, or “ aseptic team-work.” 

Assistants should be taught, what the surgeon already 
knows, that the fewer the hands entering into an operation, 
the less the wound is touched with the fingers, the less the 
talking over it, the shorter the time consumed in operating, 
the less the ligatures are exposed or handled, just so much less 
is the danger of infection. 

The care of the ligatures, as we all know, is one of the 
most important details of the operation. Unlike instruments, 
and, therefore, more dangerous, they are put into the wound 
to stay there; and if bacteria go with them, such bacteria are 
not so likely to be removed later, during sponging or irri- 
gating, as those introduced in other ways. It is rather un- 
fortunate that the usual way of putting up catgut is to roll 
it upon a glass reel, for the temptation to straighten it out 
in the fingers is almost irresistible; in fact, this, to some 
extent, is necessary, but the process may easily infect it, espe- 
cially if it has to pass from hand to hand. 

Considering the fact that probably few wounds are abso- 
lutely germ-free, and also that latent germs in the tissues 
may be awakened by injury, assistants should also be taught 
the importance of injuring tissues as little as possible by 
manipulation or too much irrigation; of the necessity of re- 
moving blood and stopping hemorrhage; of leaving a dry 
wound; of uniting the deeper parts of it by buried stitches, 
enough room being allowed between them for drainage; and 
of remembering to apply this same rule to skin sutures, special 
drainage being used for large wounds, particularly where 
“dead spaces” exist. 

In addition to learning the necessary measures to be 
taken before and after the operation to diminish the chances 
of auto-intoxication, assistants should also know the impor- 
tance of strengthening the resisting power of the patient’s 
tissues in every possible way; for the general physical con- 
dition of the patient, and possibly the psychical, may often, 
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so far as asepsis goes, be the determining factors in the 
case. 

All these, and many similar points, should be inherited, 
as it were, by one assistant from another, and become incor- 
porated into that common knowledge which, especially in a 
hospital where change is the order of the day, is of more 
value in keeping up the standard than all else, namely, “ hos- 
pital tradition.” 

Many of these precepts the nurses should be equally 
familiar with, and it belongs to those in charge of the training- 
school to instruct them in the theory of asepsis; and to the 
surgeon or his assistants, but especially to the head nurse in 
charge of the operating floor,—a person who is usually selected 
for her general efficiency in surgical work,—to see that they 
are made familiar with the proper practice of it. 


SUMMARY OF MINIMUM REQUIREMENTS FOR ASEPTIC 
WORK, AS GIVEN IN THIS PAPER. 


1. Materials to be sterilized in saturated steam in the 
autoclave, for one half-hour, under fifteen pounds’ pressure; 
rubber gloves and salt solution under ten pounds’ pressure. 
If there is not sufficient space in the autoclave for the gauze 
dressings they may be baked. 

2. In hospitals without proper facilities for sterilization 
of absorbable ligatures, these to be obtained from reliable 
dealers whose business reputation is at stake. 

3. An operating room which can be easily cleaned, and 
which 1s cleaned, where the air is kept as free from dust as 
possible, where draughts are minimized, and where formalin 
fumigation is thoroughly and systematically practised. 

4. A hot bath for the patient, and a cleansing and shaving 
of operating area the night before operation if possible (as an 
extra precaution). Just before operation, a second cleansing, 
and sterilization with 70 per cent. alcohol or some equally 
efficient method. 

5. Thorough mechanical cleansing of the hands, and 
sterilization by 70 per cent. alcohol or some method equally 
efficient. 
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6. Ten minutes’ boiling for instruments, special atten- 
tion being paid to taking apart clamps and hemostatic forceps, 
or at least unlocking them. 


7. Caps, masks, and sterile gloves always to be worn, at 
least on major cases. 


8. Warm sterile salt solution for irrigation and washing. 

g. Belief in the aseptic idea, fixed aseptic habits, and 
aseptic co-operation, on the part of all engaged in an opera- 
tion. 


10. Instruction of assistants and nurses as above set 
forth. 























SOME STUDIES IN ASEPSIS.! 


BY CHARLES HARRINGTON, M.D., 
OF BOSTON, MASSACHUSETTS, 


Assistant Professor of Hygiene, Harvard Medical School. 


OcCASIONAL visits to operating rooms have impressed 
me with the fact that, to some extent, surgeons are inclined 
to overestimate the importance of small possible dangers, and 
to take more or less for granted absolute immunity from 
some others of greater magnitude. It was the unquestioning 
faith which some have shown in the instantaneous germicidal 
power of corrosive sublimate and other chemicals that gave 
me my first active interest in the general subject of asepsis 
and infection; and investigation of the actual value of a 
large number of these substances led me to consider other 
matters connected with operative work, including the danger 
of aerial infection, the sterilization of dressings and sponges, 
and the disinfection of the skin of the field of operation and 
of the surgeon’s hands. 

I shall never forget the look of utter consternation on the 
faces of all concerned when, one day, during an operation 
for hernia, I placed a sterile Petri dish upon a spot on the 
instrument table, about eight inches away from anything lying 
thereon, in the belief that the surgeon, by whose invitation I 
was to make certain observations, had arranged for the same 
with his colleagues. One would have supposed that that inno- 
cent dish was a seething mass of infection, fully prepared to 
disseminate the germs of septicemia in all directions, even as 
a pinwheel throws its sparks. A hurried consultation was 
held, while I made my excuses and attempted to explain the 
absence of real danger. The result was the covering of that 





* Read before the American Surgical Association at St. Louis, June 14, 
1904. 
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end of the table and the dish with a sterile towel. At this 
stage of the case, my culpable partner entered and explained 
matters, whereupon the towel was removed, the culture me- 
dium in the dish was exposed, and the operation proceeded. 
At the close of the operation, the dish was removed and 
incubated. The result demonstrated that upon each square 
inch of the dish and, inferentially, of the table and of the 
instruments thereon, and presumably of the field of operation, 
no less than 120 organisms, chiefly pus cocci, were deposited 
from the air in the course of an hour. It is not for me to 
say how much danger may reside in such a shower of bacteria. 
Frankly, I do not know, nor does there seem to be any unanim- 
ity of opinion on the part of those who have investigated 
the question of aerial infection; but it seems to me that the 
subject is not generally considered to be of such importance as 
the possibility of infection from sweat or from the introduction 
of an occasional bacterium from the superficial or deeper layers 
of the skin or from other sources. It has seemed to me that 
the danger of infection through the escape of droplets of 
sweat of a carefully prepared hand through an accidental 
puncture of a rubber glove is accorded undue weight. I have 
read numerous reports of experiments concerning the infec- 
tivity of sweat, and most of them have impressed me as un- 
warranted in their conclusions, owing to faulty premises and 
technique. In a recent article on the subject, it is dogmati- 
cally asserted, “ The purest of sweat is impure; it is never 
sterile.” With that statement I take issue. Six different 
times in my laboratory, sweat has been made to flow from 
well-cleaned, and so far as is possible, sterilized forearms and 
hands, encased in sterile glass cylinders heated by appropriate 
means; and in not a single instance could a bacterial growth 
be obtained. Moreover, injections thereof in fairly large 
amounts into animals—subcutaneously, intravenously, and 
intraperitoneally—were quite devoid of results. That there 
are bacteria in the various layers of the skin and in the hair- 
follicles there can be no doubt; but that they exist in the 
sweat-glands, from which the outflow of secretion would tend 
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to bar them, is by no means clear. Indeed, I am informed 
by a number of our leading pathologists that an infection 
starting in a sweat-gland is exceedingly rare. 

Of far greater importance, it seems to me, is the danger 
of infection through saliva. Repeatedly have I seen surgeons, 
even in abdominal cases, talking directly into the wound. It 
has been demonstrated by Fligge, of Breslau, and by several 
others, that in ordinary conversation there is a constant throw- 
ing out of minute droplets of saliva, some of which are pro- 
jected laterally several feet. They are expelled in great 
numbers in the use of words or syllables beginning with the 
consonants d, k, p, and ¢, the formation of which involves the 
sudden explosive liberation of air held in the mouth under 
pressure. They may be sent forth as numerously during 
whispering as with loud speech. Now, the mouth cavity is a 
singularly unclean place, for the secretions of the mouth are 
likely to be richer in bacteria than the foulest sewage, and 
these bacteria are largely staphylococci, diplococci, and strep- 
tococci, and are likely to be exceedingly virulent. In one 
series of experiments, recently published, the average number 
of organisms per droplet of saliva as cast out in ordinary 
speech proved to be no less than 4375. Is not, then, the 
danger of infection by this means entitled to greater con- 
sideration than that more or less imaginary one of infection 
through sweat? 

That the deeper layers of the skin yield bacteria is a well- 
known fact, but the mere obtaining of positive results from 
inoculating culture media therewith is no proof of their harm- 
ful nature. Indeed, several of the species commonly present 
are known to be non-pathogenic. 

In speaking of these several matters, I have no intention 
of advocating any lessening of the precautions taken to bring 
the danger of infecting the wound to a minimum, but I wish 
to point out the inconsistency of paying so great an amount 
of attention to the possibility of introducing bacteria, many 
of them harmless, from one source and another, and neglecting 


- that of the introduction of others, perhaps more dangerous, 





| 
| 
| 
| 








478 CHARLES HARRINGTON. 


that are showered down through the air and projected from 
the mouth. I have made numerous exposures of Petri dishes 
to the air of operating rooms, and in every instance the great 
majority of the colonies produced have been of pyogenic 
organisms. The numbers deposited have varied widely, the 
maximum being 131 per square inch per hour. 

In his work in the operating room, the surgeon is depend- 
ent to a great extent upon the care and thoroughness with 
which others, whose work he necessarily cannot supervise in 
every detail, carry out their part. He must assume that the 
dressings and sponges have been prepared with scrupulous 
care. He is, in a way, at the mercy of those in subordinate 
positions, whose carelessness or want of proper instruction 
may vitiate his best endeavors. To emphasize this point, I 
will give two illustrations : 

The sterilizing plant of a hospital is to me always an 
attraction, and whenever I visit one I inquire into the methods 
followed. I was present one day in a room fitted with as per- 
fect a lot of apparatus as one could wish to see. The person 
in charge had packed one of the autoclaves with dressings, 
which were wedged in so tightly that one could find hardly 
a space between them large enough to admit even a finger. 
On my asking what measure of sterility was expected with 
such solid packing, I was informed that absolute sterility would 
be attained in an hour, the steam being under fifteen pounds’ 
pressure. Anybody who has ever studied steam disinfection 
scientifically is aware of the great necessity of loose arrange- 
ment of the objects under treatment, in order that the steam 
shall have as free access as possible to every part, and that the 
readiest means of preventing its action is solid packing. 

In an autoclave in another institution, I saw a number 
of sponge-jars with their lids in place. I ventured to open 
one of them, and found that the cover fitted so tightly that 
some little force was necessary for its removal. I asked the 
attendant if the sponges therein contained were to be sterilized 
by steam or by dry heat, and the answer was “ steam;” but 
it was obvious that the steam could not gain access to the 
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interior of the jar, from which, moreover, the contained air 
could not escape. I received permission to test the matter 
practically. The contents of the jar were replaced by a num- 
ber of sponges, which I infected with a twenty-four hours’ old 
culture of Staphylococcus pyogenes aureus. The cover was 
then put on and the whole was subjected to the routine process. 
Cultures of the sponges were afterwards made in sterile bouil- 
lon and incubated for twenty-four hours at 37° C. The results 
were positive; sterilization had not been effected. 

On the other hand, in some hospitals, the sterilization of 
dressings and sponges is carried to an unnecessary degree of 
thoroughness, which involves wasting much valuable time. I 
refer to fractional sterilization. Fractional sterilization of 
such materials as milk and culture media is necessary, on 
account of the presence of sporing organisms in a fluid rich 
in nutriment. The ordinary temperatures employed destroy 
the bacteria, but the spores resist; during the next twenty- 
four hours these develop into bacteria, which are destroyed by 
a second heating; and a third treatment insures sterility beyond 
a doubt. These spores, by the way, are those of certain non- 
pathogenic organisms; the most resistant pathogenic spores are 
killed by a few minutes’ boiling. But in the case of dressings 
treated properly with steam under pressure, both the bacteria 
and the spores present are destroyed with one exposure, for 
even the very resistant non-pathogenic spores above mentioned 
cannot resist steam under fifteen pounds’ pressure for ten 
minutes. But supposing they could, what effect would a 
second treatment on the following day have upon them? None 
whatever, for in the absence of moisture and nutrient material 
they could not develop into bacilli, and so long as they re- 
mained spores they would, within reasonable limits, retain 
their resistance. So a second exposure would be as futile as 
the first, and a third, fourth, and fifth would be equally barren 
of results. 

Carried out with proper precautions as to packing and 
vacuum formation, sterilization of dressings and sponges 
requires but one exposure to steam under fifteen pounds’ press- 
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ure for thirty minutes at most. Indeed, I have placed dried 
cultures of Staphylococcus aureus and Staphylococcus albus in 
the pockets and sleeves of two coats rolled loosely together, 
and have attained sterility in ten minutes with steam under ten 
pounds’ pressure. 

The preparation of the hands for surgical work is a sub- 
ject that has interested me greatly. The potassium perman- 
ganate oxalic acid portion of the process has always excited 
my wonder. Three explanations have been given me of the 
necessity or advisability of this treatment, namely, 1. That the 
permanganate destroys bacteria; 2. That it oxidizes the or- 
ganic matters adherent to the skin; 3. That when one stains 
the hands in every part with permanganate and then removes 
the stain with oxalic acid, the hands are clean. As to the 
assertion that it destroys bacteria: I have experimented with 
saturated permanganate solution against Staphylococcus 
aureus and albus, Bacillus coli, and Bacillus pyocyaneus, and 
have found that ten minutes’ exposure is ineffective against 
all but the last mentioned. These results were obtained not 
once, but several times. As to the oxidation of organic matter: 
Potassium permanganate is pre-eminently an oxidizer of 
organic matter. On dipping the hands into a saturated solu- 
tion, they are stained a deep brown, owing to the precipitation 
of a lower oxide, oxygen having been given up to the epi- 
dermal scales and other organic matter. This deposit of the 
lower oxide is soluble in oxalic acid, which thus restores the 
normal color of the hands. It is assumed that the organic 
matter (just what harm it will do, unless it is in the form 
of bacteria, I do not know) is completely oxidized and dis- 
posed of. Dip the hands, however, a second time, and see 
what happens. The same thing. Repeat it. Again it happens, 
and again, and again, and again. This is due to the fact that, 
immediately on contact with organic matter, the permanganate 
is reduced and the hands become, as it were, plated with the 
precipitated lower oxide, which acts as a bar to further action 
of the permanganate upon the parts immediately beneath the 
plating, just as the albuminate of mercury prevents the further 
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action of corrosive sublimate. A short time ago, I tried the 
experiment of treating my hands first with permanganate and 
then with oxalic acid and repeating the process until further 
treatment failed to give the characteristic brown stain. On the 
twenty-first trial, the stain was observed to be less intense, and 
so on to the twenty-fifth, when the experiment was discon- 
tinued. From this it would appear that to oxidize all the 
organic matter possible by this means is an endless task. After 
twenty-five treatments, | washed my hands with soap and 
water, and after repeated rinsing in running water, I dipped 
them again into the permanganate solution. At once the 
original dark-brown stain appeared as intensely as ever; I 
was then oxidizing the traces of soap, which, in spite of con- 
tinued rinsing, adheres tenaciously to the skin, as is proved 
by the great difficulty one observes in removing, by rinsing, 
the odor of a scented soap after washing therewith. 

As to the statement that a hand once stained and decolor- 
ized is necessarily clean, there is but little to say. A dirty 
hand may be stained and decolorized as well as a clean one, 
but the dirt remains. Permanganate removes no dirt and de- 
stroys only weakly resistant bacteria. 

After thorough brushing with hot soapsuds, what agent 
can be relied upon to kill the bacteria that have not been 
removed? Not corrosive sublimate 1-1000, if we soak the 
hands a quarter of an hour; not creolin 1-20, if we soak them 
much longer; not lysol, nor solveol, nor bacillol, nor sulpho- 
naphtol; not peroxide of hydrogen; not sublamin; not mer- 
curic cyanide; not even formaldehyde in 5 per cent. solution, 
even though the skin could stand it. All of these agents and 
several others I have tested under the most favorable conditions 
against the common pus organisms and all failed to kill within 
reasonable periods. Without going unnecessarily into details, 
I will give my results as briefly as possible. A little more than 
a year ago, I published the results of a series of experiments 
which demonstrated, among other things, that corrosive sub- 
limate, 1-1000, requires more than ten minutes’ contact to 
kill Staphylococcus albus, and that weaker solutions (1-5000) 
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act far more slowly. Recently I tried 1-500, which solution 
is too strong and irritating for general application, and found 
that it would kill Staphylococcus aureus in from sixty to ninety 
seconds and the other pyogenic organisms in from forty to 
sixty seconds. With 1-100, I found that the aureus was killed 
after twenty seconds. Now, if 1-100 cannot destroy pus cocci 
in twenty seconds, and 1-500 can do so only after a minute, 
and 1-1000 only after ten minutes, what measure of disinfec- 
tion does the surgeon attain who merely dips his hands into 
the solutions of corrosive sublimate in common use for only 
a few seconds and then rinses them off with sterile water or 
salt solution? 

In my tests of the germicidal power of other disinfectant 
solutions, I employed a number of different species of bacteria; 
but in the brief report of results now to be made, I will deal 
only with that pyogenic organism which is the most common 
and also the most resistant,—Staphylococcus pyogenes aureus. 

The following table shows the number of minutes that 
the organism mentioned remained in contact with the several 
disinfectants without injury, and also the shortest exposure 
observed that was sufficient for its destruction. The intervals 
adopted were as follows: Thirty seconds, I, 2, 3, 4, 5, 7, 10, 
15, 30, 45, and 60 minutes. In only one case was the exposure 
longer than sixty minutes, and then the agent failed to kill in 
three hours. 


Agent. Strength. Failed to Kill. Killed. 
( Minutes.) (Minutes. ) 

CarpOlic QCIG s« «04 os I-40 3 4 
sa PAS mk I-20 I 2 
(3. Ce I-40 2 3 
- — I-20 I 2 
CUE te ae ae I-40 7 10 
me ek ae I-20 2 3 
Soe nearer I-40 Io 15 
7 Se eect Pane I-20 10 15 
ee ee ee I-40 4 5 
es oe I-20 3 4 
a I-40 IO 15 
oi ar a ae ; ; I-20 fe) 15 
Sulphonaphtol .. . . I-20 30 45 


Hydrogen peroxide. . . . Full strength 4 5 
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pron Strength. Failed to Kill. _Killed. 
( Minutes.) (Minutes.) 
Formaldehyde ...... I percent. 60 
" eee 2 per cent. 30 45 
- cs es oe See 25 30 
conn es SC 15 20 
Mercuric cyanide. ... . I-1000 180 
ee I-1000 Io 
Potassium permanganate . Saturated 10 15 
Potassium permanganate 
and hydrochloric acid 
(Audrewes) .... . . I percent. each 4 5 


Here, then, are twenty-two preparations, not one of which 
acts under two minutes, and most of them only after five. 

My next endeavor was to find some preparation that will 
kill not in minutes, but in seconds. It was obvious that none 
of the organic compounds mentioned could be depended upon 
to do this in any strength which it would be practicable to use, 
and I had, therefore, to turn to the inorganic agents. Of the 
salts of the metals, corrosive sublimate is beyond question the 
most powerful, but this cannot be depended upon in its usual 
solutions, as I have already pointed out; and hence it must 
be combined with some other agent or agents, if any increase 
in effectiveness is to be secured. The addition of hydrochloric 
acid to the extent of 10 per cent. was found to be very effec- 
tive, but a solution of an irritant like corrosive sublimate with 
another like hydrochloric acid would obviously be out of the 
question, on account of its local action; but if this action could 
be prevented, the combination might be useful. First, I ex- 
perimented with a mixture which I found would kill Staphy- 
lococcus aureus, albus, and citreus and Bacillus pyocyaneus 
in less than ten seconds. Then I tried weakening it, first as 
to one, then as to another ingredient, but always aiming to 
keep its limit of required time at about ten seconds. The 
ninth combination tried appeared to be as weak with respect 
to each of the active constituents as could be made, retain- 
ing that degree of efficiency—that is, to kill the pyogenic 
bacteria on silk threads, not in the skin—within ten seconds. 
I tried it against pus from a carbuncle and against two other 
specimens of uncertain origin, and at the same time I tried 
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carbolic acid and trikresol, which had proved to be the quickest 
in action of the twenty-two solutions above mentioned. Let 
me say here, that killing bacteria in pus is quite a different 
thing from killing them on threads and glass beads. 

The carbuncle pus was killed by trikresol (1-40) in five 
and a half minutes and by carbolic acid (1-40) in four; my 
mixture killed it in less than a minute, though not in thirty 
seconds. The other specimens of pus were both killed by 
trikresol and carbolic in two minutes, and by my mixture in 
less than thirty seconds. 

Following are the results of attempts to sterilize the skin. 
I have repeatedly soaked my hand (without any preliminary 
scrubbing) for two minutes, and then have had plantings 
made from material removed from about each nail and from 
scrapings from the skin of each finger and from the palm. 
Occasionally, I got a growth; but, as a rule, every tube of 
bouillon remained clean and sterile. A young man, whose 
duties included the daily cleaning of cages in the animal room 
and whose hands were not the subject of much thought or care, 
soaked his hand (after ordinary washing) on ten different 
occasions for from two to five minutes; and each time each 
nail and finger was tested, 1.e., ten cultures were made. In 
seven of the experiments there was entire absence of growths; 
in one, a growth was obtained from one forefinger; in one, 
from one middle finger; and in one, from one thumb. That 
is to say, of 100 plantings only three showed growths. 

At the Boston City Hospital, Dr. Monks immersed his 
hands for two minutes without previous scrubbing; the skin 
of both hands gave negative results, but growths were obtained 
from the nails of the right hand; the nails of the left hand 
were sterile. Three of the assistants did the same thing, but 
after scrubbing, and with these results: 

Dr. H. Left hand sterile; nails gave growth. 
Right hand sterile; nails sterile. 

Dr. K. Left hand sterile; nails sterile. 
Right hand sterile; nails sterile. 


Dr. S. Left hand sterile; nails sterile. 
Right hand sterile; nails sterile. 
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Examination of the skin of Drs. H. and K. after being 
engaged in operating showed persistent sterility; but Dr. S.’s 
left hand yielded a growth. The mixture has been used also in 
several cases of lacerated wounds. 

For my combination, I make no claims whatever, and no 
assertions that later might have to be recalled. I submit the 
facts as I have seen them. I do not say that everybody will 
get the same results that I have seen. To my hands and to 
those of my assistants, the mixture has caused no irritation 
beyond the same degree of biting that one notices when in 
contact with peroxide of hydrogen. Two of the surgical 
assistants reported slight exfoliation two days after trying it, 
but nothing more. I recognize that some skins may be more 
markedly irritated, and that not sufficiently numerous experi- 
ments have been made to warrant unqualified recommendation. 

The composition of the mixture is as follows: 


Commercial alcohol (94 per cent.). 640 cubic centimetres. 


PEVUPOCHIONIC SCIE 6.6206 ccicccenes 60 cubic centimetres. 
OME oo civ Sup adn avian Wamee ment 300 cubic centimetres. 
Corrosive sublimate .............. 08 gramme 


This mixture, then, contains 60 per cent. absolute alcohol, 
6 per cent. commercial (strong) hydrochloric acid, and 1-1250 
corrosive sublimate. Now, 60 per cent. alcohol will destroy 
Staphylococcus aureus in four minutes; 10 per cent. hydro- 
chloric acid is equally effective; and 1—1000 corrosive subli- 
mate will kill it in three minutes. Why a combination con- 
taining all three substances, but with lesser proportions of the 
acid and the salt, is so much quicker in its action than any one 
of them alone, is an interesting question of physical chemistry. 














AN ADENOMA OF SEBACEOUS GLANDS OF THE 
ABDOMINAL WALL.' 


WITH A REVIEW OF THE LITERATURE OF ADENOMA AND HYPERPLASIA OF THE 
SEBACEOUS GLANDS. 


BY WILLIAM COGSWELL CLARKE, M.D., 


OF NEW YORK. 


THIs tumor is of surgical and pathological interest both 
from its extreme rarity and from the difficulty of diagnosis. 
Dr. Emil Bock, in 1880, probably gave the first good descrip- 
tion of a real adenoma of sebaceous glands, accompanied by 
drawings of microscopic sections. Many writers have de- 
scribed hyperplasia of the glands and also primary lesions of 
the skin where the glands have become secondarily involved, 
and called them “ Adenomata Sebacea.” But if one takes 
into consideration the classification of Unna, which is quoted 
in the latter part of this article, the difference is manifest. 


Present Case.—In July, 1903, a Jewess, eleven years of age, 
was referred from the Medical to the Surgical Class of the Out- 
Patient Department of the Roosevelt Hospital, for the removal of 
a tumor of the abdominal wall. 

Past History.—She had always been in good health and had 
never received an injury of any kind. Menstruation had not com- 
menced, although pubic and axillary hair was fully grown and 
her breasts were well developed. 

Present History.—Three years ago she noticed in the skin a 
tumor about the size of a pea, situated three centimetres above 
and five centimetres to the left of the umbilicus. It lay in a line 
drawn from the nipple downward and slightly inward. Both she 
and her mother were positive that the growth had not always been 
present, and also that from the time of its first appearance it had 








*A study from the Department of Pathology of the College of Phy- 
sicians and Surgeons (Columbia University), New York. 
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slowly increased in size, at the same time becoming dark in color. 
Three months ago it suddenly began to grow more rapidly. There 
had never been any pain or unpleasant sensation connected with it, 
and she had not lost flesh or strength. 

Physical Examination.—Inspection. The patient was well 
nourished, apparently in perfect health, large and strong for her 
years. No growths were seen on any other part of the body. The 
tumor was oval, smooth, and prominent, about six centimetres by 
five centimetres in diameter, bulging forward three centimetres. 
There was some wrinkling of the skin at the angle where it 
turned to pass over the tumor. On the dome of the growth for an 
area of three centimetres, the skin was thin, smooth, and dark, on 
account of the presence of many enlarged blood-vessels. 

Palpation——The tumor was a soft, fluctuating mass appar- 
ently made up of two cysts, one considerably larger than the other. 
It was intimately adherent to the deeper layers of the skin. The 
superficial layers of the latter were movable over the growth, 
showing not even the slightest point of attachment. The growth 
was freely movable on the deeper parts; the abdominal muscles 
put upon the stretch did not at all limit its mobility. 

Operation.—Ether anesthesia. An elliptical incision sur- 

rounding the tumor and exposing its base allowed an easy dis- 
section of the tumor from its bed in the fat of the subcutaneous 
tissue of the abdominal wall. After its removal, a certain amount 
of fat and subcutaneous tissue still remained undisturbed, over- 
lying the abdominal muscles. The wound was readily closed by 
three deep catgut sutures, and by black silk for the skin. The 
wound healed by primary union and the sutures were removed on 
the eighth day. 

Morphological Examination.—Macroscopic. The material 
consisted of seven cysts, which composed about four-fifths of the 
tumor, and the balance was an irregular wedge-shaped mass of 
firm tissue situated between the two largest cysts. The average 
size of the cysts was about two centimetres in diameter,—the 
largest, four centimetres; the smallest, three millimetres. Five 
of these cysts contained a thin, watery, dark-brown fluid, while 
the smallest (Plate I, P) was filled with a dark, firm, sebaceous 
material. The true skin was not attached to the surface of any 
of the cysts, although the mass was indirectly adherent to the 
skin because of its situation in the subcutaneous connective tissue. 
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Microscopic Examination.—Two-fifths of the firm tissue was 
stroma and the balance epithelial masses and small cysts. The 
stroma consisted of rather dense connective tissue in bands, whose 
fibres were arranged in parallel rows. These bands ran between 
the epithelial alveoli and at times in the alveoli, acting as trabe- 
cule. In places, the connective-tissue bands, especially some of 
the connective-tissue trabeculz found in the alveoli, had under- 
gone hyalin degeneration. Blood-vessels were scanty through- 
out the stroma. The adventitia of the vessel walls was somewhat 
thickened. The endothelial cells of the intima were markedly 
swollen and in places increased in number. Sweat-glands were 
present, and both the stroma and epithelium were normal in 
appearance. 

Epithelial Cells——The epithelial cells were arranged in cylin- 
ders and oval masses, sections of which in places were much 
elongated, in others, round or oval (Plates I and II). The 
width of the alveoli on an average ran from 75 to 800 microns, 
the majority being about 500 microns. The cells in the alveoli 
were arranged for the most part in a number of small nests, 
each consisting of from twenty to thirty cells, concentrically 
placed. Towards the outside of an alveolus the cells were 
arranged in rows parallel to its boundary. This regular arrange- 
ment of cells was especially marked in the outermost row. It 
is worthy of note that in no instance was there an extension of 
the epithelial cells into the stroma itself, but they were massed 
together and surrounded by a firm band of connective tissue. 
The cells themselves were of large size, cuboidal, polyhedral, 
columnar, or even in places cylindrical in shape. The most regular 
and symmetrical measured from thirty to thirty-five micromilli- 
metres in diameter. The cell-body stained easily with eosin, taking 
on a fairly deep color, and appeared faintly granular. The nucleus 
was large and oval, occupying about one-third of the cell-body. 
It stained very readily with hematoxylin, showing many rather 
coarse, deeply stained granules. A nucleolus was seen in each nu- 
cleus. No mitotic figures were observed in the cells of any of the 
sections. Spine or so-called “ prickle cells” could not be found. 

Cell Degeneration.—Scattered here and there, usually towards 
the centre of the alveoli, or else in the epithelial layers of the cyst 
walls, were many isolated cells which stained deep purple, both 
with hzmatoxylin-eosin and picro-acid-fuchsin (Plate III, A). 
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The cell-bodies, staining purple, were often elongated, either homo- 
geneous or vacuolated, with no nuclei showing; apparently mu- 
cous degeneration of the epithelial cells. Besides the above cells, 
some alveoli contained an area whose cells were large, measuring 
forty-three micromillimetres in diameter, and vesicular in shape. 
The cell-body did not stain with either hzematoxylin-eosin or 
picro-acid-fuchsin. It was occupied by fine vacuoles, very regular 
in shape. Occasionally larger vacuoles were seen. The cell-wall 
was thin, sharply outlined, at times broken down as though the 
cells had ruptured. This condition was most often observed 
towards the centre of the alveoli. The nucleus was round and 
measured eight and six-tenths micromillimetres in diameter. It 
was situated in some near the centre of the cell, in others near 
the cell-wall. After staining, the color of the nucleus was a rather 
faint homogeneous blue, not granular (Plate IV, A). 
Cysts—Walls and Contents—In addition to the seven cysts 
whose gross appearance has already been described, many others 
were noted in the microscopic examination, measuring from 160 
to 640 microns in diameter. They were for the most part round, 
at times oval, or very much elongated. The walls of the cysts 
varied considerably. At times, when the cyst was situated in 
the centre of an alveolus, the limiting walls were sharp and 
clean-cut, and the epithelial cells were even and regular in shape, 
no degenerated or ruptured cells appearing (Plate II, D). Again, 
especially in the larger cysts, the walls were made up of fifteen to 
twenty-five layers of epithelial cells, the innermost of them being 
broken and disintegrated (Plate I and Plate II at A, A, A, A). 
Here and there appeared the cells mentioned above as undergoing 
mucous degeneration. Some of the small cysts also had uneven 
walls, a few of them bounded by the large, clear staining cells 
undergoing fatty metamorphosis (Plate IV, C), others by jagged 
walls in which were many cells undergoing mucous degeneration 
(Plate III, F, F). The contents of some of the smaller cysts, when 
not dissolved while fixing and hardening the specimen, stained a 
deep purple color, and invariably there were noted in the walls 
cells which were undergoing the so-called mucous degeneration 
(Plate III, B). In other cysts the material stained a deep pink, 
granular or vacuolated in appearance (Plate I, B). In this 
material, especially towards the edge, many cholesterin crystals 
together with groups of cells and isolated cells resembling those 
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undergoing fatty metamorphosis were noted; also a few nuclei, 
which stained a pale blue, the cell-body apparently having dis- 
integrated. 

In addition to the above cysts, a few openings similar to gland 
ducts were seen. One opening branched twice, and these branches 
also divided, resembling a compound tubular gland (Plate V, A). 
This duct-like arrangement existed in several serial sections, dem- 
onstrating that the lumen was of considerable size. The walls, 
which were sharp and clean-cut in outline, consisted in every case 
of a number of layers of epithelial cells, not like the ragged walls 
of the cysts described above. 

The Skin covering the Tumor.—The epithelial layers were 
normal, except that at the summit of the tumor the papillz of the 
true skin had all been much shortened and the spaces between the 
papilla widened. Between the epithelial layers of the skin and the 
epithelium of the tumor there was a band of connective tissue, 
the pars papillaris and pars reticularis of the true skin. 


Diagnosis of Present Case-—An epithelial cystic growth 
of this nature, with cells undergoing fatty changes, could have 
originated from any one of the following: (A) The glands 
in the wall of a dermoid cyst; (B) the epithelium of an in- 
clusion cyst; (C) a supernumerary mammary gland; (D) 
the sweat-glands; or (E) the sebaceous glands of the normal 
skin. 

(A) The first of the above possibilities is ruled out by the 
fact that no hair-follicles or other remains of the wall of a 
dermoid cyst existed, such as stratified squamous epithelium, 
spine, or prickle cells. 

(B) The presence of compound gland ducts, the absence 
of stratified epithelium, and the large size of the epithelial cells, 
discredit the growth as having originated from the wall of an 
inclusion or epidermoid cyst; also, there are no glands found 
in the walls of inclusion cysts from which an adenoma might 
spring. 

(C) The tumor could not have originated from a super- 
numerary mammary gland, since it did not have any of the 
characteristics of such a growth. 
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(D) The fourth possibility, that the tumor originated 
from a sweat-gland, can be easily ruled out because in the 
present tumor the epithelial cell-body did not stain as deeply 
as sudoriparous cells; and the gland-ducts were compound 
and thick walled, whereas in tumors growing from sweat- 
glands the ducts do not usually branch and their walls are 
lined by only one or two layers of cells. Klauber’ has recently 
described sweat-gland adenomata in which there were many 
small cysts and gland tubules, whose walls consisted of a thin 
layer of epithelial cells. 

(E) Therefore, having eliminated the four preceding 
possibilities, the existence of a pathological development of the 
infundibula of sebaceous glands remains for consideration. 
In this connection, attention is called to the deep situation of 
the tumor and its apparent separation from the skin; to the 
complex alveolar arrangement; to the formation of compound 
ducts; to the sparseness of ducts in a given section; to the 
formation of sebaceous material in one of the cysts, probably 
from cells in the wall, more like cells found in the normal seba- 
ceous glands undergoing fatty metamorphosis; to the absence 
of laminated material such as is found in cysts formed from 
cells, which ultimately would have produced pavement or strati- 
fied squamous epithelium; and to the large size of the cells 
in the alveoli similar to sebaceous cells, and not like cells of 
the epidermis, except the basal cells, which are similar in char- 
acter and continuous with the germ or basal cells of sebaceous 
glands. 


RESUME OF THE LITERATURE OF TRUE ADENOMATA OF 
SEBACEOUS GLANDS. 

Bock,? in 1880, gave an exceedingly good description of 
the condition. In speaking of adenomata of sebaceous glands, 
he said the literature was very scanty. He mentioned 
Schmidt’s Jahrbiicher, in which there is an article by Porta * on 
tumors of sebaceous follicles. The date of this article is 1856; 
in it there is given a list and the situation of 384 tumors; 238 
were cystic, twenty-six of them being sebaceous. No detailed 
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microscopic description was given. Bock also mentions Fors- 
ter’s ‘‘ Handbuch der Allgemeine pathologische Anatomie,” S. 
179, as referring to hypertrophy of sweat and sebaceous glands 
in contradistinction to that of sebaceous gland tumors. Bock 
further quotes Rindfleisch, ‘ Lehrbuch der pathologische Ge- 
weblehre,” S. 288, as describing a case of pure hypertrophy of 
a sebaceous gland tumor which had a broad base covered by 
the hairy scalp. The tumor was the size of a pigeon’s egg, 
and its structure resembled that of a mammary gland. Birch 
Hirschfeld is also mentioned as citing the preceding case, and 
considers the true hypertrophy of sebaceous glands as probably 
very rare. 


Bock’s own specimen was eight centimetres in length, six centimetres 
in breadth, and three and five-tenths centimetres in height. Cut sections 
showed many epithelial alveoli separated by connective-tissue bands. The 
skin was apparently normal, except in places the papilla were somewhat 
elongated. The lobules of the tumor had diameters of from one to six 
millimetres and were either round or elongated. In the gland substance 
were Openings, microscopic in size, some cut squarely across, others 
obliquely. In places he found the centre of the lobules filled with cells 
undergoing fatty degeneration, with fat drops and granular masses. 
Towards the centre of the alveoli the cells were larger, appearing always 
epidermic in character and dimmed with fat; these changes in the cells 
were the causes of the construction of fat drops and granular masses in 
many acini. The sweat-glands were normal and regular. He gives a 
drawing showing the general topography of the epithelial alveoli with the 
central openings and with the normal condition of the skin covering the 
tumor; also a drawing of one-half of an alveolus, showing the outside 
cells clear and regular in arrangement, with fat drops increasing in number 
towards the centre of the alveolus, which is filled with a homogeneous 
mass. 

Eve,* in 1881, gave a good description of a partly cystic and partly 
adenomatous tumor which had become calcified. His plate certainly shows 
the lobules of an adenoma. The tumor measured one and one-quarter 
by one-half inches. It was seen to consist of columns, made up of epi- 
thelial cells, which presented every variety of size, from minute round 
masses of cells, one-fortieth of an inch in diameter, to large columns or 
cylinders one-half to three-quarters of an inch in diameter, having the 
appearance of alveoli in transverse section. In the sections the alveoli 
were cut across in various directions and were round or oval; the smaller 
columns were in places irregular, tortuous, branched, and occasionally 
uniting. The cells were small, round or oval, closely packed together with- 
out intercellular substance. Occupying a position near the centre of many 
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of the larger columns, and in a few instances of the smaller, unstained 
granular masses were observed, which were probably the seats of the cal- 
careous matter. This material was found, on further examination, to 
consist largely of fatty matter containing crystals of cholesterin, and may 
be regarded as an attempt at the formation of sebum by the gland tissue. 
Eve thinks it may be regarded as an adenoma associated with the sebaceous 
glands. 

Krauss,’ in 1884, in an article concerning giant cells in epithelial 
growths, mentions an adenoma of sebaceous glands, a tumor, 2.9 centi- 
metres by 2.5 by 1.7 centimetres, on the left arm of a man twenty years 
of age. This fairly solid tumor was soft and contained a doughy mass in 
the centre. The skin was quite thin and separate from the growth, a firm 
connective-tissue capsule enclosing it. The epithelium was arranged in 
lobules, round or oval in shape, at times tubular. The centres of the lobules 
and tubules were filled with a firm necrotic mass from degenerating cells. 
A cut is given showing several alveoli with centres filled with the necrotic 
masses. He mentions sweat-glands as if they had no connection with the 
tumor. 

Poncet,® in 1890, described a case of a man of fifty-three years of age, 
who, for thirty years or more, had over sixty tumors on his head alone. 
A cut is given showing a man’s head covered with large-sized, closely set 
tumors; a very prominent one is seen on his forehead. Microscopic ex- 
amination of one of these tumors by Band showed it to be made up 
of round lobules separated by connective-tissue bands. The lobules are 
composed of epithelial cells. The cells have the same characteristics as 
young sebaceous gland cells. The peripheral cells of the lobules are in 
regular rows. In the centre of most of the lobules there is an unstained 
part, light gray or colorless; this part looks like a sebaceous mass. He 
concludes that it is a tumor made up of epithelial cells similar to sebaceous 
gland cells. 


Jarisch * gives a few cases of skin tumors, with many good 
cuts, and also reviews the literature of sebaceous adenoma. 

Richard Barlow,’ in 1895, reviewed the whole subject 
thoroughly. He describes a case of multiple tumors of the 
scalp, of six years’ duration, in a person sixty years of age, 
and calls it a case of adenomata of the sebaceous glands. He 
speaks of the definition of adenoma, and quotes Forster, Cohn- 
heim, Ziegler, and others. He also speaks of the different types 
of lesions of these glands. In conclusion, he says an adenoma 
may occur in sebaceous glands, may become calcified, and also 
may become cancerous. He gives several plates of adenoma 
of sebaceous glands of the scalp. 
Curtis and Lambret,® in 1900, review the subject up to 
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date, and describe a large tumor of eight years’ growth, which 
clinically was thought to be malignant; histologically it was 
thought to be a simple adenoma of the sebaceous glands and 
similar to Bock’s, Monti’s, and others. 

Borst ?° in his book on tumors shows a picture of a 
sebaceous adenoma which was made up of lobules of epithelial 
cells separated by bands of connective tissue. The lobules are 
very irregular in shape, their centres occupied by masses of 
sebaceous material. He says that a pure adenoma of sebaceous 
glands, either a solitary, nodular, fleshy, or sometimes ulcer- 
ated, encapsulated tumor, may exist, which is made up of epi- 
thelial lobules, the centres of which are filled with fatty masses. 
The connective tissue and vessel walls may undergo hyaline 
degeneration; also, in an adenoma the peripheral germ cell 
layers, which shut in or enclose the epithelial cells of the fol- 
licle, spread out, while the old central layers of cells are mostly 
overwhelmed by fat infiltration, and, in consequence, they are 
not of a typical form, so that the enclosed fat mass in the 
centre grows from the rupture of these cell-bodies. 

Krompecher,’? in 1903, mentions the relation that may 
exist between the basal cells of hair-follicles, or of sweat or 
sebaceous glands, and flat-celled cancers, also the similarity of 
structure of sebaceous glands to breast glands; and gives a 
diagram of different types of sebaceous gland hypertrophy, 
showing how different types of tumors may develop from the 
different epithelial layers of the skin. 

Levings,'? in 1903, speaks of adenomata of sebaceous and 
sudoriparous glands. “ These growths are of rare occurrence. 
When taking origin from the sebaceous glands they are closely 
adherent to the skin, are round or slightly lobulated, elastic, and 
reasonably hard growths. They are made up of an aggregation 
of alveoli, and are to be differentiated from the ordinary wen 
and from the tumors which are entirely subcutaneous. In size 
they are usually small, often not exceeding that of a hickory- 
nut, but in exceptional cases they have become quite large.” 

Ribbert 1* mentions adenoma of the sebaceous glands and 
speaks of Barlow’s article. 
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Unna’s** Review of the Relation of Adenoma and Hy- 
perplasia of the Sebaceous Glands.—Under hypertrophy of the 
sebaceous glands, Unna says that simple hypertrophy of the 
sebaceous glands appears partly as an accompaniment of other 
processes, partly as an independent tumor. The independent 
tumors are rare; much more frequent is the more or less 
diffuse hypertrophy of the glands, which chiefly accompanies 
the chronic forms and results of seborrhceic catarrh, especially 
of the nose and the middle of the forehead. 

Adenoma of sebaceous glands, Unna calls “ Steatade- 
noma.” “* The definition of adenoma can certainly not be ap- 
plied, where the sebaceous gland epithelium produces solid 
bodies, which grow into solid epithelial masses or epithelial 
cords; we have, then, some form of acanthoma proceeding 
from the sebaceous gland. The participation of the sebaceous 
gland in an epithelial growth, proceeding from the follicle or 
the surface epithelium, is a very frequent occurrence accom- 
panying the most varied inflammatory and hypertrophic con- 
ditions.” “It thus appears as if we must abandon the defini- 
tion of steatadenoma in the strict sense of the word, since the 
benignant tumors of the sebaceous glands are either hyper- 
trophies or acanthomata of the sebaceous glands. But there 
might also be tumors occupying a median position between the 
condition just mentioned, in that, for example, solid bodies 
first come from the sebaceous epithelium, which, after they 
have developed in a tumor-like fashion, again recall their point 
of origin by fatty degeneration of their cells. Then we would 
have a growth in a new direction agreeing with the definition 
of an adenoma, if we retain it, and at the same time the proof 
that the cells of the growth had not lost their character as 
sebaceous cells during growth. If no such tumors were to be 
found, then it would be better to abandon altogether the term 
‘adenoma of the sebaceous glands; but there is the case 
recorded by Bock which agrees with the following strict defi- 
nition of steatadenoma, benign tumor-like growths of irregular 
formation proceeding from the epithelium of the sebaceous 
glands, in whose outgrowths fatty but no colloid metamor- 
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phosis takes place.” Unna quotes from Bock, and says, “ The 
development of the glandular lobules took place from below 
upward. Bock founded the diagnosis steatadenoma on the 
triple recognition, first, of the normal behavior of the sweat- 
glands; second, of the absence of cancerous processes, and, 
third, of the presence of acini, which in their development, 
evolution, fatty degeneration, and calcification corresponded 
with sebaceous glands.” In conclusion, he says that one must 
admit that this origin would have been still clearer, if, at the 
more recent parts of the growth, a true formation of sebaceous 
glands had been recognized, with a reticular spongy character 
of the cell protoplasm, as in the fatty changes in true sebaceous 
cells. 


RESUME OF THE LITERATURE OF HYPERPLASIA OF SE- 
BACEOUS GLANDS, EITHER ALONE OR SECONDARY 
TO HYPERTROPHY OF THE SKIN. 


Pringle,” in 1890, reported a case of many small, indolent, firm, 
whitish, solid papules or little tumors of the face embedded in the skin, 
the largest the size of a small pea and near the nasolabial fold. When 
pricked with a pin, white sebaceous matter could be expressed. The 
superficial layers of epithelium along the whole section were rather thin; 
the rete showed excessive and irregular involution, dipping deeply into 
the subjacent derma. The chief pathological changes were found in the 
corium; its upper papillary layer was enormously hypertrophied, but it 
was in the deeper layers that the essential lesions lay. They consisted 
of an enormous increase in number and complexity of the sebaceous 
glands. The gland epithelium was everywhere well formed, the acini at 
no spot exhibiting retrogressive changes. A good microphotograph was 
given; also a chrome lithograph of a girl’s face studded around the nose 
and on the cheeks below the eyes with small flat tumors. He cites 
Balzer’s * cases, and agrees with him in using the term “ adenomata.” 

Caspary,” who followed Pringle in 1891 with a very similar case, 
described a girl’s face covered with small nodules. He showed a good 
lithograph and microscopic sections of the conditions. He gave Pringle’s 
as the sixth and his as the seventh case on record. 

Pollitzer,” in 1893, described and gave a clear photograph of a group 
of thirty small adenomata, as he calls them, on the forehead of a man 
twenty-five years of age, in whom the condition had lasted six years. Each 
nodule was as large as a medium-sized barley-corn. Two were cystic and 
sebaceous matter could be expressed from almost all. The microscopic 
examination of excised specimens showed that almost the entire specimen 
was made up of sebacous gland tissue, which had preserved the lobulated 
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arrangement of the normal gland. The resemblance in both the appear- 
ance of the cells and their arrangement to normal sebaceous glands was 
so close that he suspected it to be hypertrophy of the gland. Actual 
measurement of the individual gland cell showed no increase in size 
beyond the normal, and there were far more than the normal number of 
lobules. The condition, then, could only be called adenoma. He gives a 
cut, and says, “ Two club-shaped processes of epithelium may be seen 
shooting out from the side of the root-sheath of a hair, exactly like the 
buds from which the glands are formed in the embryo. Near the end 
of one of them a small island of epithelial cells appears as if cut off from 
the growing shoot. Such an isolated group of cells would, as they under- 
went their physiological fatty degeneration, necessarily give rise to a 
sebaceous cyst. Sweat-glands appear normal and far below the tumor.” 
He said there were scarcely twenty cases of this rare disease observed, 
and this was the first and only one in America. He mentioned Crocker’s, 
Jameson’s, and Caspary’s cases. 


Unna says that if any one attempted to apply the term 
adenoma to peculiar forms of simple sebaceous hypertrophy 
in such cases as those of Pringle and Caspary, it would be im- 
possible to draw the line, and we should have to call every 
enlargement of the sebaceous glands adenoma. 

Pezzoli,'® in 1900, described a very similar condition, 
and mentioned that Balzer and Ménétrier were the first to de- 
scribe it in 1885. He gave a case of a great number of very 
small discrete tumors on the face of a young girl, showing 
a picture of the same, also a cut of a microscopic section. 

Walther Pick,?° in 1go1, described with great care and 
detail a diffuse mass of small cystic skin tumors on the face of 
a man suffering from acne rosacea. The cysts were filled with 
a homogeneous material, and some of the cells were degen- 
erating; also, some of the cell-bodies were much swollen, and 
at times fine protoplasmic scaffolding was seen which is found 
in normal sebaceous gland cells. The nature of the degenera- 
tion he attempted to prove by orcein stain and orange tannin. 
In normal sebaceous gland ducts, the dye stained the material 
a light yellow, and the cyst contents the same color. He also 
gave several very good lithographs of a diffuse hypertrophy 
or adenomatous condition of the sebaceous gland and hyper- 
trophy of the skin, with no real tumor formation. 
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SUMMARY. 


It is seen from a consideration of the cases cited by Bock 
and others, that, although denied by some observers, true ade- 
nomata of the sebaceous glands, without associated lesions of 
the skin, do exist, and that these adenomata undergo fatty 
metamorphosis with a formation of cysts. Tumors of this 
sort are rare, large ones especially so. On the other hand, 
adenoma, or an hyperplastic condition of the gland, secondary 
to or together with hypertrophy of the skin, is not so uncom- 
mon. 

True adenomata of the sebaceous glands may become 
calcified or carcinomatous. The stroma of the tumor may 
undergo hyaline degeneration. Giant cells may occur in them. 

The epithelial cells may undergo mucous degeneration 
and form cysts similar to those derived from the cell under- 
going fat metamorphosis. 

It has been shown that the tumor which is the subject of 
this paper is neither a dermoid cyst nor a simple inclusion 
cyst, nor is it derived from a supernumerary mammary gland, 
or the sweat-glands. It would therefore appear that the 
growth is a true adenoma starting from the infundibula of 
the sebaceous glands and retaining the type of the secreting 
portion. It thus has all the characteristics of a steatadenoma 
or adenoma of the sebaceous glands; namely, the presence of 
acini, which in their development, evolution, fatty metamor- 
phosis, and calcification correspond to sebaceous glands. 

I am indebted to Professor T. M. Prudden, Dr. John H. 
Larkin, and Dr. Charles Norris for many suggestions in 
connection with this article. 
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THE TREATMENT OF HAMATEMESIS BY 
GASTRO-ENTEROSTOMY.! 
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Vincent’s Hospital, Leadville. 

In cases of heamatemesis, two lines of operative treatment 
are available,—the direct and the indirect. The direct in- 
cludes the theoretically ideal methods, and others less ideal, 
but still acting primarily upon the source of the hemorrhage. 
The indirect methods are those operative procedures that exert 
a healing or hemostatic influence, in some manner not in- 
volving the ulcer itself. 

These two methods may be classified as follows: 


1. Excision of ulcer. 

2. Partial gastrectomy or pylorectomy. 
3. Ligation of the principal artery. 

4. Cauterization or curettage of ulcer. 
5 

6 


( 


A. Direct. 4 


. Ligation of mucous membrane. 
. Ligation of all coats. 





L 


1. Gastro-enterostomy. 
B. Indirect. J 2. Pyloroplasty. 
3. Gastrotomy. 


In considering Class A as a whole, it will be found that 
there are many reasons why these methods are impracticable, 
and many times cannot be carried out. 

These objectionable points are such as the difficulty of 
locating the ulcer; the source of a hemorrhage sufficient to 
cause death may easily escape detection. The fact that in 
20 per cent. of the cases the lesion is multiple, the presence of 
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firm and vascular adhesions, sometimes to adjacent and im- 
portant organs, such as the pancreas; likewise the indistinct 
limitations of the pathological tissues. All of which have 
tended towards making impracticable the direct methods of 
attack of the bleeding point. 

As to the choice of these methods, it would seem to lie 
between ligature of all coats, as recommended by Andrews, 
and partial gastrectomy or excision of the ulcer, if the last two 
are practicable. 

The high mortality rate of some and the impracticability 
or the unreliability of the others of the direct methods have been 
the cause of a general turning to the indirect methods, especially 
to that apparently all-healing operation, gastro-enterostomy. 

The exact manner in which a gastro-enterostomy usually 
causes a healing of the ulcer is a question more or less de- 
batable. But'the explanation usually acccepted is, in effect, 
as follows: The anastomotic opening allows of a compara- 
tively perfect drainage; the stomach is rapidly emptied, is 
therefore given rest and quiet; the hyperchlorhydria is dimin- 
ished, and, as the opening is at the most dependent portion of 
the stomach, and to the left of the ulcer-bearing area, the ulcer 
is not irritated by prolonged contact with the stomach contents. 

It has also been claimed that the admittance of the small 
amount of bile and pancreatic juice that find their way into 
the stomach exert a beneficial influence upon the ulcer. 

In certain cases, where the gastro-intestinal opening be- 
comes closed because of the improved and more patent condi- 
tion of the pylorus, the symptoms of gastric ulcer, and even 
hemorrhage, have been known to return. As to whether this 
is due to the formation of new ulcers, or to a revival of the 
old, it cannot be definitely stated. 

As to the stopping of gastric hemorrhage, by the per- 
formance of a gastro-enterostomy, such substantial reasons as 
those stated above for the healing of the ulcer cannot be 
presented. 

The chief reason for expecting hemorrhage to cease after 
the operation will be on account of the rest given to the 
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stomach by the new opening, so, to a large extent, doing away 
with peristalsis, and at the same time allowing the organ to 
contract; and also the lack of irritation of the bleeding point 
by the stomach contents. 

These conditions, and others, do, without doubt, favor 
the stopping of hemorrhage and the formation of a clot. 

But that there are cases in which these measures are not 
sufficient to arrrest the hemorrhage, cannot be doubted. And 
it would certainly seem unreasonable to expect such round- 
about and indirect measures to stop a profuse hemor- 
rhage in instances where a large artery has been opened 
laterally, as in the case reported with this contribution to 
the subject. 

And even in cases where the bleeding was found to be 
due to a parenchymatous oozing, the operation has been known 
to fail to arrest the hemorrhage. It would seem that, as a 
method of stopping hemorrhage from a large artery, it cannot 
be relied upon. And that in cases in which the bleeding comes 
from the smaller capillaries, it is practically, but not always, 
sufficient. 

The amount of the hematemesis will be found to be no 
criterion as to the size of the bleeding vessel; in cases that 
have rapidly terminated fatally, the bleeding point has been 
so small as to escape detection at autopsy, even in the hands 
of the most expert. 

On the other hand, cases in which the bleeding vessel 
has been found to be of such caliber as the splenic artery, life 
has persisted for weeks, after the beginning of the hemor- 
rhage. Therefore, as we are not able to determine, with any 
reasonable degree of accuracy, as to the nature of the source 
of the hemorrhage, it would seem that a gastro-enterostomy 
was indicated only after a thorough search for the bleeding 
point. 

The exact status of gastro-enterostomy as a hemostatic 
measure in gastric hemorrhage is not definite, as may be very 
forcibly brought out by the following quotations from Moyni- 
han and from Robson: 
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Moynihan says: 


“ Surgical intervention is rarely needed in cases of hemorrhage from 
acute gastric or duodenal ulcer. When it is called for, gastro-enterostomy 
speedily performed is the surest means of arresting the hemorrhage. A 
search for the bleeding point is futile, and harmful, and unnecessary. 
Search for and local treatment of the ulcer or the ulcers is not necessary. 
A gastro-enterostomy will without doubt prevent recurrence of the hemor- 
rhage, and lead to a rapid healing of the ulcer from which the blood has 
come. 


Robson says: 


“Tf no ulcer be found anywhere, and the bleeding proves to be capil- 
lary, or from small undiscoverable ulcers, gastro-enterostomy should be 
performed; but if an ulcer be discovered, and it be possible to excise it, 
that operation should be done, as it undoubtedly offers the likeliest method 
of cure.” 


And again, in speaking of an acute case, he says: 
dD dD 7 


“Case V illustrates the feasibility of exploring the stomach, even in 
a patient brought very low by excessive loss of blood, and although the 
ligature of the chief bleeding point was effected, it was deemed advisable 
to secure rest for the stomach by performing a posterior gastro-enteros- 
tomy, especially as it could be done without materially prolonging the 
operation.” 


The ideas expressed in the first quotation, that a search 
for the bleeding point is futile, harmful, and unnecessary, 
because a gastro-enterostomy will, without doubt, prevent re- 
currence of the hemorrhage, has apparently been gaining head- 
way. But that the assertions are hardly in accordance with 
the facts can be seen from the Case V of Robson’s series, and 
many others in the literature. 

To emphasize the conflicting opinions, I will quote the 
following extracts: 

Mout.in. “In every case in which it is practicable, I am strongly in 
favor of dealing with the ulcer directly in preference to performing a 
gastrojejunostomy.” 

Buck. “An operation for acute hematemesis, whether from an acute 
or chronic ulcer, seems to me to be an emergency operation, in which one 
would not feel satisfied unless one performed that for which the operation 


was undertaken, and secured the bleeding point.” 
Butiin. “ The best plan is to open the stomach, and if the bleeding 
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point cannot be found, then to do gastro-enterostomy; but to operate on 
the bleeding point is the best surgery.” 

HABERSHON could not see how gastro-enterostomy could check the 
hzmatemesis when the ulcer was far from the pylorus. 

SyMonps considers the operation certainly to be indicated when the 
ulcer is situated near the pylorus, but to be of doubtful advantage when 
the lesion was elsewhere. 

Hayem found that the subsequent histories of patients upon whom 
gastro-enterostomy had been done for simple ulcer showed that there is 
very likely to be a return of symptoms, with hematemesis, gastric crises, 
or perforation. These symptoms, in his opinion, being due to the forma- 
tion of new ulcers, or, more rarely, to carcinomatous changes in the old 
ulcer. 


That gastro-enterostomy does not, without doubt, pre- 
vent recurrence of the hemorrhage will be proven by the case 
reported with this article, and by others collected from the 
literature. 

These cases are, in brief, as follows: 


SAVANARIAUD noted reports of two cases in which the patients vomited 
blood after the operation of gastro-enterostomy. 

The first by Roux. Patient had hematemesis for some time before 
the operation. The evening of the same day, and the next day, consid- 
erable blood was vomited. Ultimate recovery. 

The second by Porge, who did gastro-enterostomy for a tumor which 
obliterated the pylorus. On the fifth day after the operation the patient 
died. Autopsy found the intestine full of blood; a recent ulcer in the 
vicinity of the common duct had caused the hemorrhage. 

RyDYGIER says, “ Cases are known where an hematemesis has killed 
the patient, notwithstanding a gastro-enterostomy that had been made 
before.” And that he has met with one such case in his experience. 

L. FrankK cites the case of an ulcer at the lesser curvature adherent 
to the liver, in which he did gastro-enterostomy en Y. Patient did well 
for four days, and then had a return of the hematemesis and died. 
Autopsy showed two ulcers; an open artery was found in the base of 
one, from which the bleeding undoubtedly came. 

KocuHeEr says, “ That these methods (pyloroplasty and gastro-enteros- 
tomy) lead to healing has been proven, but not always. I have seen, after 
an uneventful recovery of a gastro-enterostomy, a hemorrhage from an 
ulcer lead rapidly to death.” 

PETERSON reports a case of gastro-enterostomy performed for hemor- 
rhage. “ Ten weeks after this operation the patient died from hemorrhage 
from the stomach, which very likely came not from an ulcer but from 
the parenchyma.” 

Korte mentions one case (out of seventeen operated upon while the 
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ulcer was “open”) in which the hemorrhage continued after the per- 
formance of a gastro-enterostomy. 

According to A. T. Casot, “ Korte reports two fatal cases of hemor- 
rhage from ulcers eight and twelve days after gastro-enterostomy.” But 
from a careful search of Korte’s contributions to the subject in different 
publications, we have been unable to find the second case, but did find 
a case of operation for hemorrhage in which gastrotomy was performed, 
and the ulcer, near the lesser curvature, cauterized with the Paquelin. 
Death in this instance occurred on the eighth day from a recurrence of 
the hemorrhage. 

A. W. Morton reports a case of acute hematemesis; at operation no 
evidence of ulcer was found by an examination of the external surface of 
the stomach. Therefore he did an anterior gastro-enterostomy. Death 
occurred on the second day. At autopsy there was found to be no peri- 
tonitis, button well taken, considerable blood in stomach and bowels. Two 
large ulcers on the posterior wall of the stomach. 

Rogson cites a case, which possibly had better be differentiated from 
the others, because it was thought to be one of carcinoma; but as the 
differentiation of ulcer from carcinoma in this class of cases is at times 
most difficult, and as it is interesting, in showing the influence, or lack 
of influence, of gastro-enterostomy upon hematemesis of a possible car- 
cinomatous origin, a brief synopsis of the case is here appended. 

Woman, forty-two years of age, gave a history of five attacks of 
severe and alarming hematemesis. At operation found a tumor of the 
pylorus, with so many enlarged glands that, had it been malignant, its 
removal would have been useless; in consequence, a gastro-enterostomy 
was done. Recovery from the operation was uneventful. But at the end 
of a month, while sitting up, husband reading to her, she suddenly col- 
lapsed and died within a quarter of an hour; profuse hemorrhage was 
evidently the cause of death. Blood oozed from the anus. No autopsy. 
It was thought that the carcinoma or the ulcer invaded either the portal 
vein or the vena cava. 


The AUTHOR’S CASE is in brief as follows: 

Acute, non-symptomatic, repeated hematemesis. With the 
exception of an attack of typhoid fever one year ago, previous and 
personal history negative. 

On June 9, 1903, while in apparent health, vomited about two 
pints of bright red blood. 

On the roth, at about the same time of the day, had a similar 
attack of hematemesis. 

On the 12th, two hemorrhages occurred, of about a pint each, 
one in the morning and one in the evening. 

On the morning of the 13th, another hemorrhage took place. 
As medical treatment seemed to be of no avail, and as it was 
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feared that another hemorrhage might prove fatal, it was decided 
to operate. 

An examination of the external surface of the stomach gave 
no clue as to the location, nor the character of the bleeding point. 
And as a hasty examination of the mucosa failed to reveal the 
point, an anterior gastro-enterostomy was performed. 

Patient did nicely for two days, and then became weaker, no 
vomiting, but blood passed from the bowel. Death occurred on 
the morning of the fifth day. 

Autopsy revealed the site of the anastomosis intact and water- 
tight; no peritonitis; the stomach and bowel contained consider- 
able blood. 

After removing and opening the stomach, a typical round 
ulcer, one-half by one-fourth inch in dimensions, was found on 
the anterior wall, near the pylorus and the lesser curvature. 

Microscopic examination showed an eroded artery at the base 
of the ulcer. 


As showing the necessity of direct operation, in some 
cases which cannot be determined upon without an examina- 
tion, may be cited the case of Kocher, where the hemorrhage 
originated from an ulcer, embedded in which was a cherry- 
stone. 

The futility of gastro-enterostomy in such a case is very 
evident. 

The fact that gastro-enterostomy may have little or no 
influence, as a hemostatic measure, upon gastric or duodenal 
hemorrhage is well emphasized by Eccles case, in which 
gastro-enterostomy was performed for non-malignant pyloric 
obstruction. The patient did well till the eleventh day, when 
he vomited blood, and died on the fourteenth day, after a 
profuse hzematemesis. 

At autopsy, the anastomosis was found to be perfect and 
patent. The hemorrhage had evidently originated from an 
ulcer of the duodenum which had eroded the hepatic artery. 

These cases tend to show that gastro-enterostomy is but 
an indirect and unreliable method of dealing with bleeding 
from the stomach; and while it has, in many cases, been fol- 
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lowed by a cessation of the hemorrhage, and eventually a 
healing of the ulcer, it cannot be relied upon with any sense 
of security to stop the hemorrhage in all cases. 

Moullin, in speaking of this operation in this connection, 
says, ‘It is at best only a way of evading difficulties which 
are better met directly, before they have attained dimensions 
which render this impracticable.” 

And this statement will be found to be well fortified by 
the discussion of a recent article of Munro’s, in which there 
is related five cases of gastric surgery, as follows: 


1. Hemorrhage, gastro-enterostomy, recovery from operation, death 
twenty months later, from cancer which probably existed at the time of the 
operation. 

2. Hemorrhage and dilatation, gastro-enterostomy, with entero-enter- 
ostomy, death with circular vomiting, sixteen days after operation. 

3. Hemorrhage and dilatation, gastro-enterostomy, entero-enterostomy, 
death within thirty-six hours. 

4. Hemorrhage and dilatation, excision of ulcer. Recovery, well two 
years after operation. 

5. Hemorrhage and dilatation, gastro-enterostomy. Recovery from 
operation, death one month after, due to colloid cancer. 


The fact that in this series of four gastro-enterostomies 
two recovered from the operation, to subsequently succumb 
to carcinoma, should at least impress upon us the advisability 
of a more thorough search, and, if practicable, an attempt to 
prevent such a sequel. 

In attempting to outline the indications for the operation 
of gastro-enterostomy in hzmatemesis, it may be stated that 
a thorough, faithful, and judicious search fails to reveal the 
source of the hemorrhage; or if it is found and the con- 
ditions will not allow of one of the direct methods to be 
employed, then gastro-enterostomy may be performed. 

This thorough search will add but little to the severity 
of the operation, as the examination of the internal aspect of 
the stomach can be made through the opening which is to be 
used in the gastro-enterostomy, if it is located at the lower 
portion of the greater curvature. 

The question as to the advisability of supplementing one 
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of the direct methods by a gastro-enterostomy is not, as yet, 
settled. 

The object of this additional step is to place the stomach 
at rest, and in this way favor the healing of the wound made 
by the direct interference. Also to act as a prophylactic meas- 
ure, and to remove what is thought to be a cause of ulcer, 
hyperacidity and imperfect drainage of the stomach contents. 
Where there is marked dilatation, and other symptoms of 
ulcer, with the hemorrhage, such an additional operation will 
usually be employed, if, in the operator’s opinion, the con- 
dition of the patient will warrant it. 

The performance of a gastro-enterostomy after radical 
treatment of the bleeding point will not add materially to 
the operation, as the anastomosis may be made at the opening 
in the stomach which was used for the exploration. But, 
on the other hand, the routine addition of gastro-enterostomy 
to direct treatment will undoubtedly increase the time and 
the severity of the operation to a greater or less extent. 

The so-called “ vicious circle,” while markedly diminish- 
ing in frequency, is still occasionally encountered, even if the 
opening is placed at the most dependent portion of the stomach. 

Ulcer of the duodenum, perforating or giving rise to 
hemorrhage, following gastro-enterostomy, has occurred so 
frequently as to make it appear possible that such an accident 
might be more than a mere coincidence; and that gastro- 
enterostomy may be found to act as a causative factor has 
been suggested, and the question is under investigation. In 
1900, Steinhall collected five such cases. 

Peptic ulcer of the jejunum has also been described as a 
result of the abnormal condition caused by gastro-enterostomy. 
Brodnitz collected fifteen cases of this character in 1903. 

All of these points should make us want sufficient evi- 
dence as to the necessity of gastro-enterostomy as a supple- 
mentary operation before it be accepted as a routine measure. 

To recapitulate. Gastro-enterostomy is indicated in 
hzmatemesis,—First, after a thorough search has failed to 
reveal the source of the hemorrhage; second, where the 
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source of the bleeding is discovered, but in such condition as 
to make direct treatment impracticable or impossible. 

From a sad experience, and a review of the literature, 
we would, in conclusion, discountenance the idea, which has 
become quite prevalent, that nothing is to be gained by search- 
ing for the bleeding point, as gastro-enterostomy is all that 
will be necessary to prevent recurrence of the hemorrhage. 
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FRom a study of the cases which form the basis of these 
remarks and of others of which the writer has personal knowl- 
edge; of cases recently presented before this Society and the 
Surgical Section of the Academy of Medicine, and of cases 
recently reported, which a brief and imperfect search of the 
literature has revealed, the writer has been impressed with 
the fact that postoperative intestinal obstruction is a condition 
the frequency of which is hardly appreciated, and the gravity 
of which cannot be overestimated. Three years ago, Dr. 
Hotchkiss read a paper before the New York Surgical Society 
reporting three cases successfully operated upon, and collected 
twenty other cases which had been reported to the Society 
since 1893. Of these, eighteen had been operated upon with 
eleven recoveries; one had yielded to vigorous abdominal 
massage under chloroform while the patient was held up by 
the heels (Briddon), and one recovered after the formation 
of an artificial anus (Wyeth). Warren reports a case of 
obstruction from a band extending from the appendicular site 
to the peripheral surface of a loop of gut, constricting another 
loop of gut beneath it; operated upon January 29, 1903, with 
recovery, the original operation having been performed June 
14, 1902 (six and a half months before), for gangrenous 
appendicitis with progredient peritonitis. He states that this 
is the only case of this kind that he has had in his own opera- 
tive work, a statement that I think few surgeons of his wide 
experience could make to-day. In addition to the three cases 
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reported in this paper, the writer has personal knowledge of 
three unreported cases which resulted fatally, two following 
operations for appendicitis with peritonitis at intervals of 
four weeks and one year respectively, both operated upon 
for the obstruction; the third following salpingectomy closed 
without drainage, obstruction occurring two weeks later and 
death without secondary operation. In addition to the six 
cases mentioned, in five of which operation was performed 
and the condition verified, the writer has personally treated 
three other cases successfully by palliative measures, 1.e., re- 
peated enemata, etc., one of these having had absolute obstruc- 
tion for forty-eight hours with vomiting and distention when 
first seen, operation for suppurative appendicitis having been 
performed by another surgeon seven weeks previously; the 
case had been constantly under the care of a competent trained 
nurse, whose efforts to relieve the obstruction had been un- 
availing. Only the fact that the case was seen in a small 
country village late at night, and the impossibility of securing 
suitable assistance, deterred the writer from operating im- 
mediately, and constrained him to spend the greater part of 
the night in efforts at relief by enemata, position, etc., which 
fortunately were finally successful, and the patient reported 
more than a year later that there had never been any return 
of the symptoms. In these cases yielding to palliative means, 
there is no verification, of course, of the condition actually 
existing. It is frequently stated that the majority of cases of 
postoperative obstruction occur within the first two weeks or 
so following the primary operation, and this statement seems 
fairly well substantiated; the percentage of cases following 
this rule, however, is difficult to estimate, and many occur 
later. It is in these earlier cases that palliative and prophy- 
lactic treatment should give the best results, and in which often 
the risk and difficulty of the secondary operation are greatest. 
During the early convalescence from laparotomy for exten- 
sive inflammatory trouble, the coils of intestines are usually 
matted together by peritoneal exudate and adhesions more or 
less firmly, according to the time which has elapsed; during 








512 CHARLES H. PECK. 


the first few days the adhesions are soft and easily separated; 
later, say from two to four weeks, they may be firm enough 
to cause great difficulty in finding an obstruction and freeing 
the coils, as is well illustrated in a case recently reported by 
Deaver, where secondary operation for obstruction was per- 
formed thirteen days after operation for appendicitis with 
peritonitis. Many adhesions were broken up and the obstruc- 
tion found in a tangle of coils of the lower ileum; much 
damage to peritoneal surfaces occurred, partially repaired with 
cargile membrane; eight days later a third operation was per- 
formed, 500 cubic centimetres of thin pus in pelvis with adhe- 
sions worse than ever and obstruction in the sigmoid; ultimate 
recovery. The great additional trauma necessarily inflicted at 
the second operation was undoubtedly responsible for the fresh 
infection and increase in adhesions. The same author states 
that he operated upon ten cases of obstruction following ap- 
pendicitis in the year 1901, and that the obstruction usually 
occurs in the first ten to fourteen days after the primary 
operation. Dr. R. T. Morris stated, in a discussion of a case 
at the Surgical Section of the Academy, that he had been called 
to see a number of such cases in the early convalescence from 
laparotomy, but had not yet been obliged to resort to second- 
ary operation, all his cases having yielded to vigorous pallia- 
tive treatment, 1.e., elevation of the hips, abdominal massage, 
and enemata. The point I wish to emphasize is this, that 
many of the early cases of obstruction are due to kinks and 
bends, which only partially obstruct the lumen of the bowel 
until an attack of indigestion, or some indiscretion in diet, 
produces unusual gas formation in the afferent loop; with 
increased peristalsis acting against the point immobilized by 
the adhesion, the obstruction becomes complete, and gas 
ceases to pass the obstructed point. The condition rapidly 
goes from bad to worse unless promptly relieved by proper 
palliative measures, as, with the rapid accumulation of gas 
above the obstruction, the pressure at this point becomes 
greater and greater, and soon fresh adhesions render the con- 
dition absolutely beyond hope of relief except by operative 
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procedure. It is in this class of cases, however, that early 
palliative treatment will many times effect a permanent cure, 
for the first passage of gas past the obstructed point relieves 
some of the pressure above; more gas and fecal matter fol- 
low, and the temporary relief becomes permanent if similar 
attacks can be prevented by rigid diet and avoidance of 
attacks of acute indigestion for a few weeks, until further 
absorption of adhesions occurs and the bowel again becomes 
free. It is a well known fact that adhesions formed between 
the intestines, as a result of operative procedures or inflam- 
matory conditions, have a marked tendency to disappear in 
the course of time, the absorption and disappearance being 
greatly favored by the constant peristaltic movements of the 
intestines. I have opened the abdomen for ventral hernia two 
years after resection of intestine for gangrene accompanied 
by extensive peritonitis, where at the original operation pack- 
ing was used, a temporary fecal fistula developed, and exten- 
sive adhesions must inevitably have been present, and found at 
the secondary operation the intestines absolutely free from 
adhesions and the point of anastomosis indistinguishable, a few 
adhesions of the omentum to the parietes being the only 
remaining evidence of the former peritonitis. I have seen the 
abdomen opened for intestinal obstruction five years after 
laparotomy for extensive peritonitis of pelvic origin, with the 
use of quantities of gauze packing for drainage; the greater 
portion of the small intestine formed a globular mass the 
external surface of which was perfectly smooth, free from 
adhesions, and covered by normal peritoneum, the coils form- 
ing the mass being bound together by firm, old adhesions which 
prevented the motion which should have absorbed and freed 
the attachment of the coils from each other, in the manner in 
which the external surface of the mass, as a whole, and the 
other abdominal organs had been freed. Unravelling of the 
coils forming the mass resulted in a prompt recovery. En- 
tanglement of coils in adhesions which will soon be absorbed 
if obstruction can be avoided for a few weeks, and the normal 
peristaltic movement of the bowel has an opportunity to do 
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its work, is nevertheless a condition of grave danger while it 
lasts; and it is of the utmost importance that all patients 
having been operated upon for inflammatory intra-abdominal 
conditions should be carefully watched during the first few 
weeks of convalescence, limited to a very simple diet, and have 
the bowels regulated with the greatest care by enemata or 
mild laxatives. They should be warned of the possibility of 
the occurrence of obstruction, and the slightest indication of 
constipation with colicky pain be promptly attended to. If, 
however, properly conducted palliative treatment in these early 
cases of obstruction fails to give relief within a very few 
hours, delay in operating cannot be too severely condemned, 
for each hour of unnecessary delay adds greatly to the perils 
of the operation, and lessens the chance of a favorable out- 
come. The later obstructions, as a rule, present an entirely 
different condition, as two of my own cases show: the bands 
are of strong, well organized connective tissue, or loops of gut 
are bound down by firm organized adhesions in such a manner 
that they act as bands constricting other loops of gut beneath 
them. In attacks occurring later than four to six weeks after 
the primary operation, the chances are greatly in favor of the 
obstruction being due to well-organized bands, or dense adhe- 
sions; and the hope of relief by palliative measures is much 
less than in the early cases. These cases also have, as a rule, 
passed out of the hands of the surgeon, and the symptoms of 
beginning obstruction do not generally receive as prompt at- 
tention as in the case of patients still in bed from the effect 
of the primary operation, many cases having reached this 
stage of marked distention, faecal vomiting, and collapse when 
first seen, as in my third case. Attempts at palliative treat- 
ment in these late cases, even if seen at the commencement, 
should be very brief indeed, for not only are the bands or 
adhesions likely to be unyielding and firmly organized, but 
many of the original adhesions have probably been absorbed, 
and the obstruction easier of access than would be the case 
soon after the primary operation. The conditions most fre- 
quently followed by postoperative obstruction are, first, appen- 
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dicitis with peritonitis either localized or diffuse, the danger 
of obstruction being, as a rule, in proportion to the extent of 
peritoneal surface damaged and the amount of resulting ad- 
hesions. The amount of drainage used is another factor of 
great importance, for extensive gauze packing has un- 
doubtedly been responsible for many cases of obstruction, more 
especially those cases following soon after the primary opera- 
tion. Many cases occur, however, where little or no drainage 
has been used, as my own cases will show, two of them having 
been closed without drainage, and in the third the adhesions 
responsible for the obstruction were far from the site where 
drainage was employed. Nevertheless, the use of small in- 
cisions, the minimum amount of handling of the intestines 
and evisceration, the abandonment of gauze packing, sub- 
stituting cigarette drains down to the stump of appendix or 
merely through the abdominal wall; methods so strongly advo- 
cated by Hotchkiss, Blake, Morris, and others should have a 
decided tendency to diminish the number of cases of post- 
operative obstruction. Secondary abscesses following sup- 
purative peritonitis are sometimes the cause of obstruction, 
although it is rarely, if ever, due to the pressure of the abscess 
itself on intestinal coils, but rather to the zone of surrounding 
adhesions. That it may follow an operation for non-suppura- 
tive or interval appendicitis closed without drainage is shown 
by one of my own cases; but this is probably quite rare, unless 
adhesions existed and the exposure and trauma of peritoneal 
surfaces at the primary operation were considerable. Sup- 
purative conditions of the female pelvic organs are probably 
the next most prolific source of postoperative obstruction. 
Here the amount of damage to peritoneal surfaces is often 
extensive, and coils of intestine dropping back into the pelvis 
become cemented together, and to the pelvic walls and viscera, 
forming a most difficult condition to deal with if obstruction 
occurs. Inflammations of the gall-bladder or stomach are 
less frequent but occasional causes. The symptoms are the 
usual ones of an acute obstruction,—colicky pain, vomiting, 
distention, and prostration; and the diagnosis is usually clear 
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except in cases which may simulate or be complicated with a 
spreading peritonitis following immediately upon the primary 
operation. It is altogether probable that some deaths at- 
tributed to postoperative peritonitis are actually due to 
mechanical obstruction, especially in the cases where large 
quantities of gauze packing are employed; in many of these 
cases both conditions exist simultaneously, and it is im- 
possible to distinguish between the two. Such cases are, as 
a rule, unfavorable for secondary operation, as the discour- 
aging results of the secondary operation for postoperative 
peritonitis are well known. It is this class of cases that the 
enterostomy recommended by Finney and Pancoast may at 
times be indicated, giving temporary relief without attempting 
to search for the site of obstruction. In cases following opera- 
tion for appendicitis, if the original wound is healed, the best 
incision is probably the Kammerer through the right rectus 
sheath, as the obstruction is located in the majority of cases 
in the right lower quadrant of the abdomen. If there is still a 
suppurating sinus in this region, it should be cleansed thor- 
oughly with hydrogen peroxide or swabbed with a saturated 
solution of permanganate of potash, and then sealed with a 
collodion dressing or adhesive rubber dam, and a median in- 
cision made. The site of obstruction should be reached with 
as little evisceration as possible, as handling of greatly dis- 
tended intestines adds much to the operative shock, and often 
hastens an early fatal issue. It is preferable in certain cases 
of great distention to draw a single loop out of the wound, 
incise it with proper protection of the surrounding operative 
area, evacuate as much gas and fluid feces as possible, suture 
with two tiers of continuous silk Lembert stitches, cleanse with 
peroxide and flush with salt solution, and return to the abdo- 
men, repeating the process on two or more loops if necessary, 
until the search for the obstructed point is successful. When 
found, each case presents its own indications for treatment; 
adhesions, kinks, and bends are freed, and intestinal con- 
tents allowed to pass into the collapsed portion of the gut 
below the obstruction. If this portion distends freely and 














POSTOPERATIVE INTESTINAL OBSTRUCTION. 517 


no lower obstruction exists, the abdomen may be closed at 
once. Bands are divided and the gut wall at the point of 
obstruction carefully inspected; if damaged so as to en- 
danger perforation, or gangrenous, immediate resection with 
end-to-end anastomosis, or the formation of an artificial anus, 
are the two alternatives presented: preference should be given 
to the anastomosis in the majority of cases; the additional 
time and shock required for the adjustment of a Murphy 
button as compared with the formation of an artificial anus 
should be inconsiderable in the hands of skilled operators, and 
the ultimate danger to the patient is greatly lessened. If 
there has been much trauma in the separation of adhesions, 
etc., with considerable oozing or soiling of the peritoneal sur- 
face, the abdomen should be freely flushed with hot salt solu- 
tion, otherwise it should be omitted and the abdomen closed 
at once. Drainage is rarely required, except in cases of resec- 
tion where the viability of the gut wall or the perfection of 
technique is in question, when a cigarette drain may be placed 
down to the point of anastomosis. 

In cases following operation for pyosalpingitis or pelvic 
inflammation, the incision should always be median, with per- 
haps the use of the Trendelenburg position as in the original 
operation. In other respects the technique is the same. 
Patients should be put to bed with the head elevated (Fowler 
position), and rectal irrigations or high enemata given every 
three hours until a satisfactory effect is secured in the passage 
of gas and fecal matter. No cathartic should be given until 
after the distention has been thoroughly relieved from below. 
External heat, stimulants, etc., as for other cases of shock. 
If vomiting persists, lavage should be used. The following 
three cases illustrate some of the conditions found at varying 
lengths of time after the primary operation. In Case II, at 
eight days, the adhesions were soft and easily separated, but 
involved all the coils in the pelvis; the obstruction, a knuckle of 
gut doubled upon itself in Douglas cul-de-sac, was quickly 
found and easily relieved. In Case I, at five weeks, many of 


the original adhesions had already been absorbed, and those 
18 ; 
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that remained were quite firm and difficult to separate. In 
Case III, at eleven months, one strong, well-organized band 
of connective tissue was the only intraperitoneal evidence of 
the former operation. 


Case I.—C. S., aged ten years. Patient had been ill for five 
days with abdominal symptoms which were diagnosed as colitis 
until seen by Drs. Raymond and Tyler, of New Rochelle, on the 
morning of September 4, 1902, when appendicitis was diagnosed 
and immediate operation advised. Later in the day she was 
brought to New Rochelle Hospital, and prepared for operation. 
When first seen by the writer the same afternoon the abdomen was 
distended, there was extreme general tenderness and rigidity, most 
marked, however, in the right iliac region; temperature, 102.5° 
F.; pulse, 140. Ether was given, and a 2.5 inch oblique incision 
made in the right iliac region; on opening the peritoneum, a large 
amount of thin seropus escaped, chiefly from the pelvis and lower 
abdomen, the right iliac fossa, and the region to the right of the 
ascending colon as high as the liver. There were apparently no 
limiting adhesions. Peritoneal cavity was then protected with 
gauze pads, and a large retrocecal collection of foetid pus evac- 
uated; the stump of the appendix lay in the wall of the abscess 
cavity and was ligated, the major portion of the organ having 
sloughed away. All areas were thoroughly cleansed, and cigarette 
drains carried into pelvis up towards liver and into abscess cavity 
at stump of appendix. Time, thirty minutes; condition, poor. 
The patient was not seen again by the writer until October 9, 1902, 
thirty-five days after the operation described. She had made good 
recovery, the wound having healed except for a shallow sinus 
in abdominal wall. Her general condition had greatly improved 
and her appetite had become ravenous. On October 7 she began 
to vomit and her abdomen became somewhat distended; gas and 
some fzcal matter, however, were passed. On October 8 the 
obstruction was evidently increasing in spite of repeated enemata, 
and by the morning of October 9 had become complete; vomiting 
constant but not fecal, pulse rapid, weak, and irregular, and gen- 
eral condition poor. Distention had increased steadily, was cen- 
tral, and not extreme. Under light ether anesthesia a three-inch 
median incision was made below the umbilicus; small intestine 
distended to the size of a man’s forearm presented, and a short 
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search disclosed the part below the obstruction completely col- 
lapsed, the large intestine also being empty. The gut was rapidly 
traced until the point of obstruction was revealed; it proved to 
be a coil of ileum attached to the left upper portion of the posterior 
abdominal wall, near the lower end of spleen and splenic flexure, 
forming a tense cord between this point and the ileocecal junction, 
beneath which a double coil of small intestine was constricted in 
such a manner that the upper portion alone was distended (1.e., a 
high obstruction, in the jejunum). The adhesion was separated 
with some difficulty, and a coil of ileum adherent near the hepatic 
flexure also freed; the intestine rapidly inspected, the abdomen 
flushed with salt solution, and closed by layers in the usual manner 
without drainage. Gas and some fecal matter passed within the 
first few hours, vomiting continued at intervals for about forty- 
eight hours, diminishing gradually, at the end of which time 
good movements of the bowels were obtained and further conva- 
lescence was uneventful. 

Case II.—Mme. L. C., aged thirty-four years. Patient was 
operated upon August 27, 1898, for suppurating hydronephrosis, 
nephrectomy of right kidney being performed. She developed 
ether pneumonia after the operation, and had a high percentage of 
albumen in the urine from the other kidney for some time, but 
finally recovered. Since that time she has had one child at term 
now alive and well, and several miscarriages, the last three days 
before her admission to the French Hospital on March 19, 1902, 
when she was curetted for retained secundines. Examination 
under the anzsthesia at that time showed a double tubal enlarge- 
ment, and twelve days later (March 30, 1902) laparotomy was 
performed. Both tubes contained pus and with the ovaries, which 
were involved and adherent, were removed. As the vermiform 
appendix was attached to the right tube and secondarily inflamed, 
it was removed and the stump inverted. The operative field was 
cleansed with salt solution and the abdomen closed without drain- 
age. The patient reacted nicely, passed sufficient urine, which 
was not albuminous; bowels moved freely on the third day; tem- 
perature and pulse were normal, and convalescence seemed well 
established. No further movement of the bowels occurred, how- 
ever, and on the fifth day she began to show signs of intestinal 
obstruction ; repeated enemata were ineffectual, vomiting persisted 
and became fecal, the pulse became rapid and weak, and on the 
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seventh day her condition seemed so desperate that operation 
seemed inadvisable. The writer wishes to state that on the fifth 
day after the operation he left the city, supposing the patient to be 
convalescing and out of danger, and knew nothing of the obstruc- 
tion until the seventh day, when on his return he found the con- 
dition as described. During the next twenty-four hours, in spite 
of the fact that there was no relief of the obstruction whatever, 
the vomiting became less frequent, and the general condition im- 
proved sufficiently to warrant an attempt at surgical relief, and 
on the eighth day after the salpingectomy the abdomen was re- 
opened under chloroform anzsthesia. 

Enormously distended coils of small intestines presented in 
the wound, the large intestine being empty; after a short search 
the site of the obstruction was found low in the ileum, a knuckle 
of the gut in the pelvis being sharply angulated and constricted 
by a band of adhesions. The adhesions were quickly freed, the 
gut straightened, and its contents forced into the collapsed por- 
tion. The abdomen was flushed out with salt solution and closed 
without drainage; time about thirty minutes. Rectal irrigations 
of hot saline solution were given every three hours; the passage 
of gas and fecal matter occurred, and the patient began to im- 
prove. From that time recovery was uneventful. 

Case III.—A. T., aged twenty-one years. Admitted to 
Roosevelt Hospital, March 13, 1903, suffering with a mild attack 
of appendicitis of two days’ duration, the third attack within a 
year, all mild in character and of one to three days’ duration. 
Had not been confined to bed by any of the attacks. He was 
operated upon by the House Surgeon the following day (March 
14, 1903) by an intermuscular incision; appendix thick, con- 
gested, somewhat adherent at the tip, base covered with peritoneal 
reflections. The appendix was removed in the usual manner, its 
base inverted with a purse-string suture of chromic gut, with an 
additional Lembert suture. The abdomen was closed without 
drainage in the usual way. The wound healed per primam. 
Sutures all removed on the eighth day, patient sat up on the 
eleventh day, and left hospital well on the thirteenth day. He 
remained weii until three days before his readmission, on Feb- 
ruary 14, 1904, on the service of Dr. Weir, when, without apparent 
cause, he began to vomit, and could not retain anything on his 
stomach. He also began to have general abdominal pain and dis- 
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tention, and his symptoms grew steadily worse up to the time of 
his admission. His bowels had not moved for four days, the 
vomiting was fecal in character, and he was much prostrated. 
The abdomen was distended, tympanitic, moderate general tender- 
ness, expression anxious. Operation was performed at IO P.M. 
under light ether anzsthesia. A four-inch median incision below 
umbilicus; greatly distended coils of small intestine presented 
in the wound, dark and congested, so tense that the peritoneal coat 
cracked in places on handling. After a short search the point of 
constriction was found a few feet from the ileoczcal valve, the gut 
below being collapsed and empty, as was the large intestine. The 
obstruction was caused by a dense, narrow band of fibrous tissue 
passing between two coils of intestine in such a manner that it 
almost completely surrounded the gut at one point, causing com- 
plete obstruction. The band had no apparent connection with the 
cecum. It was divided, a weak spot in the gut wall at the point 
of constriction protected with Lembert sutures, and the attempt 
made to return the intestines to the abdominal cavity. This 
could not be accomplished until the gut had been incised in two 
places, allowing the escape of a large quantity of gas and fecal 
matter. These incisions were closed with two tiers of Lembert 
sutures. The peritoneal cavity was irrigated with salt solution 
and the abdomen closed without drainage. The patient’s condition 
was extremely critical; he was infused upon the table, but did not 
react from the shock, and died at 2 A.M. 


Conclusions.—The possibility of postoperative obstruc- 
tion should be borne in mind in all abdominal operations, 
especially in conditions likely to result in extensive adhesions, 
€.g., appendicitis with peritonitis; pyosalpingitis with pelvic 
peritonitis. All raw surfaces should be covered as much as 
possible with normal peritoneum, or, where this is not prac- 
ticable, perhaps with cargile membrane, or carefully arranged 
omentum. Small incisions and the least possible manipulation 
and evisceration should be the rule. The cleansing of the 
peritoneum should be done rapidly and with the least possible 
trauma and handling of normal peritoneum. Flushing with 
hot saline solution is advisable where there is much foreign 
material to be removed. The smallest possible drains should 
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be used, if any; cigarette drains are preferable to gauze, as 
they are less irritating to the surrounding peritoneum; cases 
of pyosalpingitis or pelvic peritonitis rarely require drainage, 
and, when necessary, drainage through the cul-de-sac can 
usually be employed. Diet and regulation of the bowels should 
be watched with the greatest care during the first few weeks 
of convalescence; attacks of gaseous indigestion with colicky 
pain should be regarded with suspicion and treated promptly 
and vigorously. Determined effort should be made to relieve 
early attacks of obstruction by enemata, position, gastric 
lavage, etc., and if successful, patient should be kept on a 
scanty fluid diet for some time and watched most carefully 
for possible recurrence of symptoms. If palliative measures 
are unsuccessful after a few hours’ trial, operation should be 
promptly resorted to. In cases occurring later than four to 
six weeks, palliative measures are less likely to be effective, 
and early operation is usually imperative. All patients who 
have been operated upon for intra-abdominal inflammatory 
troubles should be warned of the possibility of the occurrence 
of obstruction before leaving the care of the surgeon, im- 
pressed with the importance of avoiding indiscretions in diet 
and attacks of indigestion, and of seeking advice promptly 
if such attacks should occur. The operative procedure must 
be adapted to each individual case; the right Kammerer in- 
cision for cases following appendicitis with complete healing 
is often useful; the median incision, as a rule, for other con- 
ditions. Resection and end-to-end anastomosis should be 
preferred to enterostomy in the majority of cases where gan- 
grene or sloughing of the gut wall demands one or the other. 

















MESOSIGMOIDITIS, AND ITS RELATIONS TO RE- 
CURRENT VOLVULUS OF THE SIGMOID 
FLEXURE. 


BY EMIL RIES, M.D., 


OF CHICAGO. 


VoLvuLus of the sigmoid flexure has long been known 
as a pathological and clinical entity. The cases of death caused 
by this form of intestinal obstruction have been numerous in 
the days when abdominal surgery had not attained to its present 
efficiency. In fact, pronounced cases of volvulus of the sig- 
moid practically all died under medical treatment, while accord- 
ing to the latest reports as much as two-thirds of the cases 
operated on during the attack have been saved. Statistics, 
however, are of comparatively little value in a consideration 
of this subject, as the methods employed, and the time when 
they were employed, vary to such an extent in the hands of 
various operators, that it is useless to try to draw conclusions 
from a simple statistical collection of cases reported. But the 
pathology and the clinical course of these cases have come to 
be so well understood that there is very little doubt as to what 
treatment is the most rational one. 

Volvulus of the sigmoid used to be discussed as a form 
of intestinal obstruction, but the discussion has gained in- 
finitely in depth and results, since associated conditions have 
been duly recognized, which oblige us now to connect volvulus 
of the sigmoid with a considerable number of closely related 
pathological changes in the abdominal and pelvic viscera. 

As a basis of this discussion, I may relate a case which 
I operated on some time ago. 


History of the Case -—B. H. M., male, forty-three years old, 
machinist, born in Germany. Patient has had typhoid fever thirty 
years ago, rheumatism in the knee ten years ago, soft chancre five 

523 








524 EMIL RIES. 


years ago. In 1892 he noticed discharge of pus and blood from 
the rectum, and was operated on by Dr. M. for hemorrhoids. He 
was better for six months, then began to notice pain in the region 
of the sacrum, which has continued ever since. In 1899 he was 
operated on by Dr. F. for hemorrhoids and a small ulcer. Again 
he improved for six months. But the pain over the sacrum soon 
increased again. For seven or eight years patient now and then 
had nausea, depending more or less on the food ingested. At 
times the nausea would lead to vomiting of water and bile, never 
blood. The abdomen was often noticed to be bloated, particularly 
so during the last month. After the meteorism and the nausea 
and vomiting have lasted a few days, patient discharged suddenly 
large quantities of gas and fzcal matter, then watery stools, and, 
later, hard scybala. Then great relief followed temporarily. Since 
the last operation patient has not passed any blood, but he has 
noticed pus and mucus repeatedly, especially after a hard passage. 
Appetite was always good. Patient lost some six pounds in the 
last year, present weight is not quite 172 pounds. 

Patient complains now of a pulling, burning, and bearing- 
down sensation over the sacrum and coccyx. This sensation is 
relieved when he pushes the anus upward. 

This history indicated an obstacle to the fecal passage, prob- 
ably in the lower bowel, as the vomiting was never copious or 
excessive or fecal in character. The presence of pus and mucus 
in the bowel movements indicated some ulcerative process, also 
probably low down. The fact that patient felt complete relief at 
times would speak in favor of a benign obstacle, though the age 
of the patient was a point in favor of a malignant neoplasm. As 
blood had not appeared in the stools since the hemorrhoids had 
been operated on, I was inclined to exclude malignant neoplasm, 
because the time since the last hemorrhoid operation was almost 
five years. If a malignant neoplasm had been the cause of the 
patient’s passing blood and pus, he would not have survived for 
that length of time. 

The examination of the patient revealed the following status: 

Patient is tall, strongly built, muscular. His descriptions of 
his trouble suggest neurasthenia. Temperature, 99° F. Heart, 
lungs, liver, spleen, kidneys, glands negative. Urine normal. 
Anus and rectum normal to palpation and inspection. High up a 
diffuse infiltration of the paraproctic tissue is to be felt. In the 
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abdomen a pear-shaped tumor of the size of a child’s head is 
palpated. It is slightly tender to the touch. Its narrow end is 
in the left iliac fossa, while its rounded extremity reaches towards 
the right side beyond the median line. There is a tympanitic 
sound on percussion over it. It is moderately movable. Stomach 
and intestines are not dilated. 

On examination under anesthesia (February 13, 1904), 
during the manipulation of the tumor through the abdominal 
walls a large amount of gas and soft feces intimately mixed 
with mucus is evacuated, whereupon the tumor disappears com- 
pletely. 

The location of the tumor, its shape, its mobility, the slight 
amount of pain over it, the absolutely normal condition of all 
other parts of the intestinal tract, as far as could be determined 
by clinical examination, particularly, however, the fact that 
during manipulation the tumor disappeared after evacuation of 
a considerable amount of soft fecal matter with large amounts 
of mucus and gas,—all this obliged us to make a diagnosis of 
volvulus of the sigmoid flexure, which had been redressed by the 
manipulation under anesthesia. The patient’s complaint of a 
tugging and pulling sensation in the region of the coccyx could 
be explained as due to a pulling on the rectum, produced by the 
rectum being wound up, if I may say so, by the twist of the 
sigmoid. But the fact that this tugging sensation was present 
not only when the patient had the nausea and vomiting, but more 
or less constantly; furthermore, the very fact that the nausea 
and vomiting occurred in spells, between which the patient felt 
complete relief, indicated that we had to deal with a combination 
of two processes, one recurrent and one stationary, the first the 
volvulus of the sigmoid, the second a condition which favors the 
occurrence and recurrence of the first. 

A chronic inflammatory condition of the mesosigmoid lead- 
ing to the formation of scar tissue in and retraction of the 
mesosigmoid is found associated with the volvulus (whether as 
cause or effect will be considered more closely below). This 
condition I expected to find on operation, and announced my 
diagnosis accordingly before the operation. 

The operation was performed February 15, 1904, under 
ether anzsthesia, and lasted about twenty minutes. The abdo- 
men was opened in the median line between umbilicus and sym- 
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physis. Immediately the sigmoid came into view with a very 
thick mesosigmoid. The latter presented on both surfaces white 
and glistening stripes of chronic peritonitis, which ramified all 
over it. The sigmoid was not twisted when the abdomen was 
opened, but a slight impulse given to the upper half of it sufficed 
to make it drop over the lower half. Numerous enlarged glands 
were felt in the mesosigmoid, the base of which was very short. 
There was considerable accumulation of fat in the mesosigmoid. 
The sigmoid itself was almost empty. No Graser’s diverticula 
could be seen. The mesosigmoid was attached to the parietal 
peritoneum of the anterior and lateral abdominal wall by a num- 
ber of interrupted cumol catgut sutures placed at a distance of 
about one inch from the sigmoid. The abdomen was closed by 
four layers of continuous cumol catgut sutures. 

A few hours after the operation the patient had a natural 
bowel movement. During the convalescence the bowels moved 
several times every day without any laxative. Temperature and 
pulse remained normal (highest temperature, 99° F., with pulse 
at 76 on the third day). Patient walked about from the second 
day on. The incision healed by primary union. Patient left the 
hospital on March 2. 

He was seen again repeatedly since the operation. On May 1 
he reports his appetite excellent; his bowels move daily; no 
mucus in the passages. Some tugging and pulling are still felt 
over the sacrum. He has resumed his occupation and is able to 
attend to his duties without difficulty. 

The operation and its success have therefore confirmed our 
diagnosis of the mesosigmoiditis, and make the latter appear 
fully as important as the temporary and recurrent volvulus. 


From a review of the course of similar cases as reported 
in literature, it becomes evident that many cases never go 
beyond the initial stages of more or less obstinate constipa- 
tion, with now and then some nausea or vomiting and pain 
in the abdomen. But the surgeon is rarely so fortunate as to 
get the patient for observation and treatment in this early 
stage, and I suspect that many cases belonging to this class 
are not recognized, if they do reach the surgeon in this stage. 
Usually, the surgeon is not called in until a sudden attack of 
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volvulus, with a more or less pronounced twist of the sigmoid, 
has obstructed the passage of the faeces completely. 

Then the picture of ileus dominates the clinical aspect. 
The patient is in intense pain, vomits first stomach contents, 
soon fzcal matter. The bowels are distended, frequently in 
a very peculiar manner. The rectum is found empty and no 
passage can be produced. It is not necessary here to go further 
into the well-known signs of the complete intestinal blocking. 
It is necessary, however, to mention the peculiar way in which 
the dilatation of the intestine frequently is manifested in this 
particular class of obstruction. Two portions of the colon 
manifest a particular tendency to enlargement, one absolutely 
characteristic of the volvulus, the other merely indicating that 
the colon is blocked low down. 

The characteristic distention is described as a palpable, 
often visible tympanitic tumor reaching from the left groin 
towards the region of the stomach, and representing the 
dilated sigmoid, which becomes erected, and the loops of which 
may come into close apposition. 

The second dilatation, which sometimes overlaps and 
obscures the characteristic distention of the sigmoid, is a dis- 
tention not of the portion of the colon immediately above the 
sigmoid, as one might expect, but of the cecum. . The cecum 
under these circumstances may attain enormous dimensions. 
It may become as large as a man’s thigh, and this may occur 
while the colon transversum and descendens are practically 
empty. This distention of the cecum, of course, takes place 
only when the ileocecal valve is absolutely tight. This con- 
dition of the cecum is of the greatest importance, not only 
because the fatal perforation may take place here instead of 
in the sigmoid, but because it may lead to great confusion, if 
the operator is not aware of this peculiar condition and looks 
for the obstacle in the ascending colon instead of in the 
sigmoid. 

If the volvulus of the sigmoid is not relieved, gangrene 
of the sigmoid, perforation, and peritonitis lead to the fatal 
end. But the perforation may occur in the caecum before the 
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sigmoid bursts, or ulcerations in the descending colon above 
the volvulus may perforate and give rise to the fatal peri- 
tonitis. 

It might be expected that the volvulus would be the more 
dangerous the more the sigmoid is twisted, that is, that a twist 
of 360° would be more certain to lead to gangrene than a 
twist of only 90°. But the cases reported in literature prove 
abundantly that such is not the case. Cases with a torsion of 
only go° have led to gangrene of the whole sigmoid and fatal 
perforative peritonitis in less than twenty-four hours, while in 
other cases a twist of 270° and more had not produced per- 
foration or even complete gangrene in a much longer time. 

This observation necessitated the search for circumstances 
that might increase or decrease the dangers due to the volvulus 
itself. The findings in the course of the operations gave satis- 
factory evidence of such an additional factor. This factor is 
the mesosigmoiditis, 1.¢., the chronic inflammatory condition 
of the mesosigmoid, which has resulted in a cicatricial shrink- 
ing of the peritoneal folds of the mesosigmoid as well as of 
the tissues between the folds. Wherever the cases were ob- 
served carefully, wherever the acute changes produced by 
gangrene and peritonitis allowed of such observations, this 
chronic retractive process in the mesosigmoid has been found. 
White stripes of scar tissue branch out over both sides of 
the mesosigmoid, make it rigid and hard. The retraction 
peculiar to all scar tissue tends to shrivel up the mesosigmoid. 
The cicatricial hardening is not limited to the peritoneal folds, 
but the whole substance of the mesosigmoid loses its soft, 
pliable condition and becomes hard and stiff like felt, as could 
be well observed in the case described here. An observation 
which I have not found recorded in literature, but which was 
perfectly established in our case, was that of enlarged and 
hard glands throughout the mesosigmoid. 

This cicatricial degeneration of the mesosigmoid eluci- 
dates as much as it complicates the course of volvulus of the 
sigmoid. It is evident that the more scar tissue there is in the 
substance of the mesosigmoid along and around the blood- 
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vessels the greater the danger of interference with the circula- 
tion. We understand, then, why, with a high degree of meso- 
sigmoiditis, a slight degree of volvulus may lead to rapid 
gangrene and perforation of the sigmoid, while with a more 
moderate amount of interference with the circulation in the 
mesosigmoid even a torsion of 360° might not lead to very 
rapid and complete shutting off of the blood supply of the 
sigmoid flexure. 

The importance of this mesosigmoiditis is further shown 
by the fact that in a number of cases the symptoms of volvulus 
were present and the patients died from perforative peritonitis, 
where there was no real volvulus, but only pronounced meso- 
sigmoiditis (for instance, two cases reported by Kuhn). Here 
the shrinking of the mesosigmoid shut off the fecal current 
as well as the blood circulation, and still the post-mortem 
showed no volvulus. In our case, also, we found no volvulus 
at the time of the operation, though the tumor which had been 
observed two days before the operation, and which had dis- 
appeared under manipulation, indicated that volvulus had been 
present. Still, it is possible that in our case, as well as in 
Kuhn’s two cases and in three similar ones reported by Riedel, 
there existed no genuine volvulus, but rather a kink of the 
sigmoid produced by the shrinking of the mesosigmoid. The 
forms and shapes assumed by the mesosigmoid in this process 
of chronic inflammation and shrinking vary a great deal. 
While in some cases the mesosigmoid is fairly well spread out, 
so that the bands of cicatricial tissue are seen branching out all 
over it, in other cases the retraction of the shrinking connective 
tissue has brought the two halves of the sigmoid into such 
close approximation, that they lie perfectly parallel to each 
other in the shape of a double-barrelled gun. Besides, bands 
may take their course from one part of the sigmoid or meso- 
sigmoid to other points on the bowel or the mesentery. 

Gersuny describes a special band at the point where the 
colon descendens passes into the sigmoid. He calls this band 
a typical one, with a typical course running across the outer 
fold of the mesosigmoid. Gersuny states that this fold or 
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band is the cause of symptoms long before volvulus occurs. 
Pain in the lower part of the abdomen on both sides is 
attributed by him to this typical band. 

Enough, I think, has been said to demonstrate the impor- 
tance of this cicatricial retraction of the mesosigmoid in itself. 
All authors agree that it favors greatly the occurrence of vol- 
vulus by approximating the fixed points of the sigmoid. As 
a matter of experiment, I gave the sigmoid a slight twist in 
our case, when the abdomen was open, and it took only a 
very slight push to make the proximal end of the sigmoid fall 
forward and over the distal end. This experiment again 
favored the theory of the causation of volvulus by the meso- 
sigmoiditis, and furthermore increased the probability that in 
our case we had to deal with a recurrent volvulus, not merely 
a kink of the sigmoid. 

While the association of mesosigmoiditis with volvulus 
is generally accepted, the question as to which is the primary 
affection is not so readily decided. The fact that mesosig- 
moiditis has been found alone and unassociated with volvulus, 
and that all well observed cases of volvulus have been found 
associated with mesosigmoiditis, might be considered suffi- 
cient proof of the primary existence of the mesosigmoiditis. 
But it might be urged that a condition of recurrent volvulus of 
the sigmoid would tend to produce such inflammatory changes 
in the bowel that the mesentery would readily be affected and 
take part in the inflammation, and subsequently be subject to 
cicatricial changes. On the other hand, it is well to point out 
that volvulus without pathological conditions in the mesentery 
is not likely to occur; though it is true that Koch, for instance, 
describes congenital anomalies in the mesentery which might 
lead to volvulus as a secondary and inflammation and cicatriza- 
tion of the mesosigmoid as a tertiary condition. The varieties 
of incomplete or abnormal development of the mesentery of 
the sigmoid are as numerous as the deviations from the normal 
in other parts of the bowel. This must lead us to a considera- 
tion of the possible causes of the mesosigmoiditis apart from 
the question of volvulus. 
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Chronic inflammatory changes of the mesentery occur in 
many parts of the intestinal tract. They may be associated 
with volvulus, as, for instance, in the mesentery of the small 
intestine (Philipowicz), or may occur without it, where the 
anatomical arrangement does not favor the occurrence of a 
volvulus, as, for instance,—and very frequently,—in the meso- 
appendix. The chronic parametritis atrophicans described by 
Freund,—a condition so long regarded as something extraor- 
dinary and hard to find or observe,—I consider to be analo- 
gous. In fact, I should call it the shrinking mesenteritis of the 
uterus, and would thereby deprive it of its isolated position in 
pathology and bring it closer to our understanding. 

Excepting two specimens reported by Riedel, no micro- 
scopic examinations of the mesosigmoiditis are to be found. 
But changes identical in macroscopical aspect occur frequently 
in the meso-appendix, and are easily demonstrated there. The 
pathology is that of a newly formed and shrinking connective 
tissue with more or less round cell infiltration. We cannot be 
far from the truth in assuming that the cause is very much the 
same in the mesosigmoid as in the meso-appendix. In the 
appendix, my researches (to be published soon) have taught 
me that very minute ulcerative changes afford ready entrance 
to infection. This favors inflammatory affection of the neigh- 
boring lymphatic structures in the meso-appendix. I do not 
know anything about small ulcerations in the sigmoid, because 
sigmoids are not removed and examined fresh in such numbers 
as appendices. 

But some recent researches of Graser’s have demonstrated 
a possible cause of the mesosigmoiditis in the spurious diver- 
ticula which he found. Graser met these diverticula in the 
sigmoid in ten out of twenty-eight cases examined, proving 
thereby that the sigmoid is a seat of predilection for the forma- 
tion of the diverticula. In early stages, these diverticula are 
lined with epithelium and covered by the muscularis mucose, 
and partly by the circular muscular layer, while the longitudi- 
nal layer is absent over them. They follow the paths reserved 
for the blood-vessels in their course through the muscular layer 
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in the same way as similar formations which I have demon- 
strated in the Fallopian tubes and in the gall-bladder. The 
diverticula of the bowel are usually arranged along the mesen- 
teric border, as here the vessels enter and leave. Their forma- 
tion, according to Graser, is favored by stagnation of fecal 
matter in the bowel and by venous stasis in the vessels, whereby 
the paths of the blood-vessels, or emissaries, as Graser terms 
them, become widened. These diverticula often become the 
seats of ulcerative changes, become adherent to neighboring 
organs, may lead to perforation into them. In this way, for 
instance, perforation from the sigmoid into the bladder may 
occur leading to the passage of feces through the bladder or of 
urine through the rectum. 

In the earlier stages, before the diverticula have become 
large, when they have just begun to show small ulcerations, 
an inflammatory affection of the mesosigmoid could readily be 
understood as a consequence of such multiple ulcerations. It 
is safe to prophesy that this association of diverticular ulcera- 
tion and mesosigmoiditis will be frequently discovered in the 
near future. In the case described above, I looked for these 
diverticula, but, owing to the thickened and opaque condition 
of the mesosigmoid, it was impossible to ascertain whether 
diverticula were present or not. 

Besides the diverticula minute ulcerations might be sus- 
pected to occur in the sigmoid, particularly where congenital 
anomalies favor stagnation of fecal matter in this organ. The 
lining epithelium of the bowel is now well known not to afford 
the complete protection against infection which we used to 
attribute to it. The investigation of the appendix vermiformis 
has largely destroyed the confidence which we used to place in 
the perfection of the protective fence arranged against the 
septic contents of the alimentary tract. 

Ulcerations in neighboring parts of the bowel are known 
to be able to produce the same condition of mesosigmoiditis 
as described in cases of volvulus. A case which I operated on 
the same morning as the case which is the subject of this report, 
illustrated this very beautifully. I had to perform colostomy 
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on a patient with multiple fistulas in ano, almost impermeable 
stricture of the rectum, and ulceration of the rectum above the 
stricture. When | pulled up the sigmoid, typical mesosig- 
moiditis was found to be present, though there was no question 
of volvulus in this case. But the inflammatory and cicatricial 
hardening of the tissues, which existed around the ulcerated 
rectum, had extended to the mesentery of the sigmoid. I did 
not see any diverticula, and the mesosigmoiditis was not so 
extensive as it was in the case of volvulus. Still, the white 
bands spreading and branching over the mesosigmoid were 
absolutely typical. 

This case of mesosigmoiditis after rectal ulceration with 
its extension all around the stricture and deep into the tissues 
of the perineum seemed to offer a further explanation of the 
tugging and burning pain which the volvulus patient com- 
plained of. He also presented a thickening of the tissues 
surrounding the rectum high up, which could be discovered 
by rectal palpation, and which may have originated in the 
small ulcer for which he was operated on by Dr. F. The 
hardening of the paraproctic tissue, which Freund, for instance, 
in his description of the parametritis chronica atrophicans 
mentions also, may easily be conceived to be the cause of 
pain in consequence of pressure on the nerves and ganglia 
of this region. This hardening itself cannot be cured by 
any treatment, and may explain why the volvulus patient is 
not free from disagreeable sensations to this day. Though 
it is possible to restore normal evacuations of the bowel by 
operation, it is not possible to cure by operative or other 
means the chronic induration of the connective tissue. I have 
observed this same difficulty in a case of recurrent volvulus 
which I operated on in 1900. The patient at first continued 
to complain of disagreeable sensation in his abdomen, but 
he is well and hearty now and attends daily to his hard 
work. It may be assumed that with the regulation of the 
action of the bowels, produced by the operation for the 
volvulus, the previously existing ulcerations in the bowel may 
heal, and, no further infectious material being carried into the 
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mesentery, the inflammatory condition of the mesentery may 
quiet down and the patient recover, with the old scar tissue 
in the mesentery not troubling him any further or even soften- 
ing up. In the same way we see indurated cicatricial tissue 
around ulcers in other parts of the body heal and grow soft 
after the ulcer is healed, as, for instance, in cases of varicose 
ulcers of the leg. 

These considerations and the clinical observations men- 
tioned prove that mesosigmoiditis in itself is a pathological 
entity deserving our attention. Whether it leads to volvulus 
or not is perhaps a minor question. It may do so or it may 
not. Its treatment, at any rate, is inseparable from that of 
the volvulus, and a brief discussion of the methods to be used 
in the absence of acute volvulus may be permitted here. 

The treatment which was carried out in our case was that 
first advised by Roser and Roux. It is important to remember 
that Roux himself had to operate three times on one case, 
because the volvulus returned after the first two operations. 
Roux attributes this recurrence to insufficient extent of the 
suture, and advises to attach the mesosigmoid in its entire 
length. It is necessary to place the suture so that no artificial 
deep recess behind the sigmoid is formed, which might give 
rise to an internal strangulation. Therefore the lower part of 
the sigmoid has to be attached to the lateral rather than tlie 
anterior wall in order to prevent this formation of a pocket. 
It is easier and safer to attach the mesosigmoid to the anterior 
abdominal wall rather than to the posterior wall on account 
of the important structures of the posterior wall, which might 
be injured or interfered with by the sutures (ureter, iliac 
arteries, and veins). 

Riedel’s method of dissecting out the cicatricial bands 
has been carried out by him only. It would seem that any 
dissection of these cicatricial masses would only lead to the 
formation of new scars and favor more adhesions. 

The resection of the sigmoid in cases of mesosigmoiditis, 
as first advised by Obalinsky and as carried out during the 
interval by von Eiselsberg and Steinthal, is the most radical 
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method, which ought to be reserved for the most pronounced 
cases of shrinking of the mesosigmoid, or cases where the 
shrinking and the recurrent volvulus are complicated by ir- 
reparable changes in the substance of the bowel, such as, for 
instance, would be represented by Graser’s diverticula, or 
where the shrinking of the mesosigmoid has advanced to the 
formation of a “ double-barrelled” sigmoid, if such a condition 
should ever be observed outside the acute volvulus. A Roux 
operation, even with the addition of Riedel’s procedure on 
the bands, would evidently be impossible, and certainly insuff- 
cient in this condition of the “ double-barrelled” sigmoid. 

Anastomosis of the two ends of the sigmoid close to its 
points of attachment as advised by Braun would seem to favor 
recurrence of the volvulus, as it would tend to render the line 
of attachment of the sigmoid extremely small. 

Entero-anastomosis between cecum and descending loop 
of the sigmoid, the method of necessity sometimes in acute vol- 
vulus, is objectionable in the absence of acute volvulus, because 
the anastomosed parts of the bowel course free across the 
abdominal cavity after this operation, and thereby favor for- 
mation of knots and strangulation of loops of intestine, unless 
the operation be combined with a Roux attachment. 
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MECKEL’s diverticulum, or the diverticulum ilei, is suffi- 
ciently common to merit a greater familiarity with it than 
commonly exists, and its importance arises chiefly from its 
relation to certain forms of intestinal strangulation, to the per- 
sistence from birth of a fecal fistula at the umbilicus, and, 
more rarely still, to its presence in a hernia. It is my desire 
to place on record a case of strangulated inguinal hernia in 
which the sole contents was a Meckel’s diverticulum. It may 
be of interest in this connection to give a general outline of 
this diverticulum, its origin, development, and subsequent 
changes. 

Lavater is said to have been the first to record its having 
been observed, and Ruysh, in his “ Thesaurus Anatomicus,” 
published in 1701, also called attention to this abnormal de- 
velopment, giving it the name of diverticulum and presenting 
an illustration of the same. Morgagni, in his treatise on the 
‘“‘ Seats and Causes of Disease,” reports several cases of diver- 
ticulum of the ileum, and also mentions that he had a case of 
inguinal hernia in which it was found, and states, also, that 
he had seen the same diverticulum in geese, particularly one 
of such breadth that it could not be taken for the remains of 
that duct which has formerly belonged to the vitellum, thus 
recognizing its embryologic import and derivation. 

We must, however, render to Johan Friederich Meckel 
the distinction of first calling a more general attention to the 
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diverticulum ilei, which in his essay he most clearly differen- 
tiated from the acquired pseudodiverticuli occasionally found 
along the course of the intestinal canal. It was Meckel who 
advanced the theory that it represented the remains of the 
omphalomesenteric duct, which theory has received common 
recognition. He also called attention to its importance in the 
causation of certain intra-abdominal affections. 

It is interesting to note that the American ornithologist, 
Elliot Coues, to whom the research of Meckel seems not to 
have been known, reports two cases of these rare’ formations 
under the name of umbilical ceca. His deductions are most 
interesting, as he not only arrives at the same conclusions 
drawn by Meckel fifty years previous, but from his knowledge 
of ornithology the more fully substantiates this theory. Coues 
states that in the Class Aves a true umbilical cecum is fre- 
quently to be met with, forming a diverticulum or pouch, to 
which those described by him are at least in their material 
features quite similar. This diverticulum he states is situated 
at the original point of entrance of the vitelline duct into the 
intestine, and is the remains of, or rather an indication of, 
the previous existence of the duct. He further adduces the 
confirmatory fact that a remnant of an embryonic organ is 
quite persistent and very generally to be found throughout the 
lower orders of birds, as the Grallatores and Natatores, while 
in the higher orders, as in the Raptores and Passeres, it is only 
of exceptional occurrence and difficult of recognition. 

Ahlfield, among others, denies that the diverticulum de- 
rives its origin from the vitello-intestinal duct, and claims 
that it is developed as the result of traction upon the intestines 
by the ductus-omphalo-mesentericus. This duct normally re- 
mains in connection with the intestine until the latter recedes 
into the abdominal cavity, or at about the third month. At 
this time discontinuity between the duct and intestine should 
occur. Should this disconnection not occur, manifold congeni- 
tal variations of the gut may result. Among these variations 
is mentioned Meckel’s diverticulum, it being the direct result 
of traction exerted upon the intestinal wall, which, gradually 
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giving way at the point of greatest traction, gives rise to the 
formation of such an appendage. 

The relative frequency of the occurrence of this diver- 
ticulum was noted by Rolleston, of St. George’s Hospital, to 
be ten in 337 cases examined, a percentage of 3.37 per cent. 
Osler observed it in 2 per cent. of cases. In the Collective In- 
vestigation of the Anatomical Society of Great Britain and 
Ireland, it was found sixteen times among 769 subjects, a 
trifle over 2 per cent. This is in accordance with the state- 
ments of Quain and Treves. Mitchell found it present in 
thirty-nine cases out of 1635 examined, or slightly over 2 per 
cent.; but remarks that its order of occurrence is quite incon- 
stant; thus in 200 successive autopsies not one case was 
found, and then again its presence was noted in two successive 
cases. Kelynack found but eighteen examples among 1446 
subjects examined, a proportion of a little over 1 per cent., 
while Albers says that it occurs about one time in 1000 sub- 
jects examined, making it ?/,, per cent. This certainly seems 
too low an average. Out of Mitchell’s thirty-nine cases, it 
was found four times in women and thirty-five in men. Kely- 
nack in eighteen cases reports eleven as occurring in males to 
seven in females; there being thus a decided preponderance in 
frequency in the male. While the frequency of its occurrence 
has varied considerably according to the various observers, 
yet it will be found that its location is subject to still greater 
variance. Meckel’s diverticulum is usually stated to be in 
the lower fourth of the ileum, at a variable distance of from 
one to four feet from the ileocolic valve, this being the position 
assigned to it by Meckel himself. Gegenbauer gives it at 
from one-half to two metres; Henle as one and one-half to 
three feet; Quain as an average of forty-eight inches, with a 
variation of from eleven to 120 inches. Tillman states it to 
be one-third to one and one-third metres from this point; 
Hemmeter says one to six feet, averaging two and one-half 
to three feet; Treves from fifteen to thirty-six inches; Kely- 
nack gives an average of thirty-nine and one-half inches in 
eighteen cases examined with the extremes of fifteen to fifty 
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and one-half inches; Lamb, in a tabulation of 185 cases, 
reports it being situated in 21 per cent. between the ileocolic 
valve and one foot above this valve; in 19 per cent., two feet 
above the point; and in 12 per cent., two to three feet distant. 

It does not seem, however, that the diverticulum is re- 
stricted to any particular portion of the intestinal tract, for it 
has been described as located anywhere from the pylorus to 
the ileocolic valve, and to have been found in the cecal region 
as well as upon the cesophagus. The term diverticulum ilei 
is, therefore, misapplied, as it occurs in the jejunum in a con- 
siderable number of cases. Lamb found the record of fourteen 
cases in which it had occurred in the jejunum and of seven 
where it had been found in the duodenum. Buzzi reports a 
case where a diverticulum thirty-three millimetres in length 
was found on the jejunum opposite its: mesenteric border and 
one metre distant from the duodenojejunal angle. From 
its anatomical character and the microscopical research, he 
concluded that it was to be regarded as a misplaced Meckel’s 
diverticulum. Treves, however, cites this case as being a con- 
genital diverticulum of the jejunum quite distinct in origin 
from Meckel’s diverticulum. Similar cases are also reported 
by Clarkson and Collard, in one of which it was said to have 
its origin two feet from the pylorus. Dr. Elliot Coues reports 
two instances of this abnormal point of origin. Meckel refers 
to four cases reported by Walther and one by Grieding, in all 
of which the jejunum was the site of this vestigial structure, 
and considered them to be identical with those having their 
connection with the ileum. 

Lamb states that it has been found seven times in con- 
nection with the duodenum, and refers to two cases in the 
Army Medical Museum. In one of these, a female mulatto 
seventy-one years old, it was found to arise from the middle 
of the duodenum, being about two inches long, and having 
its outer wall so thinned that the presence of the muscular 
wall seemed to be problematic. Albers also reports a case of 
this kind in which the diverticulum arose from the transverse 
portion of the duodenum. Mayers reported a case arising 
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from the duodenum, and containing a number of valvulz con- 
niventes for a short distance from its point of origin. Nor, 
as has been before suggested, has the remaining portion of the 
alimentary tract been exempt from its occurrence. Fitz, in 
a paper on “ Persistent Omphalomesenteric Remains,” refers 
to the well-authenticated case of duplication of the cesophagus, 
small intestine, cecum and colon, and explains such anomalies 
on the assumption of an abnormally high or low seat of the 
omphalomesenteric duct. A duplication of this kind being of 
diverticular origin has originally a blind extremity; through 
the accumulation of meconium or pressure, perforation may 
result, and thus explain the communication with the intestine 
proper which usually exists at both ends. Fitz concludes his 
statement by saying that the view that most, if not all, well- 
authenticated instances of duplication of its course are the 
probable result of persistence, and growth of the remains of the 
vitelline duct is rendered highly probable from what is known 
concerning the development of the intestine. 

The abdominal cavities are not differentiated at that 
period in foetal life when the vitelline duct is present. The 
seat of the latter, high up or low down in the fcetus, would 
satisfactorily account for the various places of origin of the 
duplication in question, as it does for those of the diverticu- 
lum. It has already been made apparent that the latter may 
arise at any point between the pylorus and the cecum. 
Whether the duplication or the diverticulum is to result, de- 
pends presumably on the existence of conditions favoring or 
checking the growth of the intestinal walls. The duplication 
is thus to be regarded merely as an elongated diverticulum, 
and, like the latter, as will be shown later, may lie within as 
well as outside the mesentery. 

This variability of position can alone be explained along 
developmental lines. In its earlier state the intestinal tube 
or gut tract is differentiated into three portions: a head-gut 
which lies cephalad to the intestinal attachment of the vitelline 
duct, a hind-gut which lies near the tail end of the embryo, 
and the mid-gut or intervening third portion. Later, 1.e., 
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during the fifth and sixth weeks, when the pharynx, cesopha- 
gus, stomach, and part of the duodenum have become differen- 
tiated in the foregut, the mid-gut becomes U-shaped, and is 
then known as the umbilical flexure or navel loop. From this 
portion of the intestine are now developed the lower part of 
the duodenum, czecum, and colon. At the point of greatest 
convexity of this flexure the vitello-intestinal duct is attached, 
and towards it, also, proceed the omphalomesenteric arteries. 
From the upper limb of the umbilical flexure is subsequently 
developed the jejunum and part of the ileum; from the lower 
limb, the remainder of the ileum, cecum, and ascending colon. 
Since the point of attachment of the vitelline duct, as Heisler 
says, is not far from the termination of the small intestine, 
Meckel’s diverticulum, when present, is connected with the 
lower part of the ileum at a point from one to three feet from 
its termination. In the subsequent development of the small 
intestine, however, different portions may be hindered in its 
growth, as Leichtenberg states, the greater part of the small 
intestine is formed from the posterior or lower leg. The 
diverticulum in such a case would then be placed abnormally, 
t.e., in the jejunum or even duodenum. A retardation of 
growth in the lower limb would, on the other hand, explain 
those cases in which Meckel’s diverticulum is found a short 
distance from the ileocolic valve. This is the view which has 
also been advanced by Fitz, who, relative to the variation in 
the position of Meckel’s diverticulum, says, “‘ Since the diver- 
ticulum is present, if at all, in the earliest weeks of fcetal life, 
it is obvious that its position with reference to the ileocecal 
valve must change with the growth of the intestine. The 
preponderant elongation of the intestinal tube above the in- 
sertion of the duct is accompanied by a less longitudinal 
growth below this point, and the diverticulum is usually found 
in the vicinity of the valve.” The occurrence of the diver- 
ticulum prolongation on the ileum, jejunum, and lower duo- 
denum is most rationally explained by this theory. In the 
upper portion of the duodenum in its first and second parts 
diverticuli may, however, be of different origin. It is known 
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that the hepatic diverticulum, from which the liver is developed, 
may give rise through developmental defects and aberrations 
to certain of these congenital duodenal diverticuli. Such diver- 
ticuli also occur as isolated pouches, which, when present, are 
constant in position, 1.e., above the biliary papilla, according 
to Treves. Other objections to the assumption that the duo- 
denal diverticuli are in their origin vitello-intestinal are also 
apparent in the cases reported. 

In the case of Lamb, the absence of muscular fibres rather 
denotes an acquired character, and it can, therefore, not be 
considered a congenital structure. It belongs to the cases of 
false or pseudodiverticuli, to which attention had been called 
by Rokitansky. 

As to the remaining parts of the alimentary canal 
(cesophagus and cecum) in which the occurrence of dupli- 
cation has been referred to, the abnormal position of the diver- 
ticulum and its subsequent growth, as already alluded to in the 
view of Fitz, are dependent on the primary connection of the 
vitello-intestinal duct and intestine, and does not result from 
a disproportion in growth of the digestive tract. The exact 
position of the diverticulum on the intestinal loop is in the 
great majority of cases along the free border of the gut or 
opposite to its mesenteric attachment. Yet this, too, is subject 
to variation. Kelynack observed that its origin was not always 
immediately opposite the mesenteric attachment. Kern in a 
case of patulous umbilicus, which he operated on, found that 
the Diverticulum Meckelli arose from a position which was 
not directly opposite the mesenteric attachment of the intes- 
tine, but which lay towards the lateral aspect of the gut; and 
Dennis, in his “ System of Surgery,” figures several specimens 
in which the diverticulum springs from the mesenteric border, 
and lies intramesenteric. In two cases reported by Mitchell 
(Cases 5 and 13) it arose from the side of the gut, in one 
of these close to the mesentery. Fitz, in speaking of this 
lateral variation, remarks that the instances are not few in 
which the side of the intestine, even the immediate vicinity of 
the mesenteric attachment, is the starting-point. He then 
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refers to a case in the Warren Museum, Specimen 732, an 
intramesenteric duplication of the intestine, which was found 
in a child from eight to ten months old. Two intestinal tubes 
more or less parallel are to be seen in this specimen, one being 
in the usual position of the intestine, the other to its inner 
side, between the two layers of the mesentery. 

The diameter of the inner tube is somewhat smaller than 
that of the outer, except in the immediate vicinity of the open- 
ing, at which the two tubes communicate where a dilatation 
exists. The contiguous portions of these two structures are in 
close proximity to each other throughout the greater part of 
their course and are fused near the common opening. This 
opening is rounded, sharply defined, one-third of an inch in 
diameter, and appears to be covered with mucous membrane. 
The walls of these tubes are composed of mucous, muscular, 
and peritoneal coats; the mucosa of the outer tube showing 
slightly projecting transverse folds in the vicinity of the open- 
ing, while that of the inner tube is relatively smooth. Villi and 
crypts are said to be present in both these structures. Fitz 
concludes that in these cases the most satisfactory explanation 
of the origin of this anomaly is based upon its representing 
an intramesenteric diverticulum, although its bifurcated shape 
and seat of constriction and dilatation deserve special con- 
sideration. As both these characteristics may, however, be 
possessed by other diverticuli, this objection is not valid. Den- 
nis reports a similar case of intestinal duplication where the 
accessory gut lay intramesenteric, and for the explanation of 
which the omphalomesenteric theory is advanced. The cases 
of intramesenteric cysts of Roth are also to be classed under 
this category of lateral variation of Meckel’s diverticulum, as 
stated by that writer himself. Treves, however, remarks of 
these cases that it is a question whether the elongated diver- 
ticuli, which are described as growing between the layers of 
the mesentery, are real instances of Meckel’s diverticulum, but 
gives no evidence as proof of this assertion. 

The length of Meckel’s diverticulum is in part dependent 
on the degree of involution the omphalomesenteric duct under- 
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goes. Normally, the involution of this embryologic structure 
is complete, and no trace of its former existence is to be found 
in man. When present, however, its length forms one of its 
most inconstant characteristics. It is found as a small, blunt, 
peglike projection, and varying up to a diverticulum ten inches 
in length. Its average length as given by Quain is one to three 
inches; by Rokitansky, five to six inches; by Henle, one-half 
to six inches; by Albers, one to seven inches; by Kelynack, 
one-half to six inches, or an average of two and one-quarter 
inches. Cazin gives it as one to seven inches, or eight inches; 
and Treves as two to three inches. Lamb, in a tabulation of 
185 cases, found its length definitely given in 109 cases. In 
forty-four cases it was reported as being from one to two 
inches long; in twenty-nine, from two to three inches; in 
fifteen, from three to four inches; in five, from four to five 
inches; in two, six inches; and in one, seven inches. Lamb 
concludes that of the entire 109 cases, the number of those in 
which the diverticulum was between one to two inches long 
exactly equalled those in which it was between two to four 
inches, giving an average, therefore, of two inches in length. 

The usual form encountered is the tubular variety resem- 
bling the finger of a glove. In such a cylindrical prolongation 
the diameter nearly equals that of the gut proper. In many 
instances the diverticulum when of this form tapers more or 
less gradually towards its blind extremity. According to 
Treves, the diameter of its base is usually less than that of 
the gut from which it arises, although sometimes the diameter 
of the two tubes may be nearly identical. It may also retain 
the same width throughout, and thus resemble a glove-finger ; 
but its base is usually considerably wider than its free ex- 
tremity. Tillman states that the diverticulum has sometimes 
a greater diameter than the small intestine itself. When at- 
tached to and patulent at the navel, the diameter throughout 
its course may remain unaltered, or be but slightly diminished 
at its umbilical attachment. Among the divergencies from 
this usual form are to be mentioned the presence of constric- 
tions which may occur throughout its course, most usually, 
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however, towards one of its two extremities. At the junction 
of the small intestine such a constriction, when marked, gives 
rise to the globular or inversely conical variety, in which the 
diverticulum was connected with the ileum by a narrow mouth 
three-quarters of an inch wide, then extended to a diameter 
of one inch and rapidly widened into a large pouch almost as 
big as the cecum. This dilated portion had a diameter of 
three and one-quarter inches, a circumference of ten and one- 
half inches, and lay quite free in the abdomen. Kelynack sug- 
gests that its large size is probably of an acquired nature, 
and that it may be referred to as a distention from the intes- 
tinal contents. When the constriction becomes complete in 
the globular variety, the communication with the small intes- 
tine may entirely, or almost altogether, cease, and the diver- 
ticulum, as Roth has shown in the report of several cases, give 
rise to an intra-abdominal cyst. 

The extremity of the diverticulum varies considerably in 
shape. Thus it may be clubbed-shaped or, in rare cases, it may 
be bifid. Both Kelynack and Fitz refer to such cases. Treves 
speaks of a specimen in the London Hospital Museum in 
which the ampulla at the end of the diverticulum had a ham- 
mer-shaped outline. Hyrtl remarks that branch-like diverticuli 
are very rare, but reports an instance in which a diverticulum 
one inch in length and divided into five parts was found in a 
hemicephalic monster. More important than any of these 
cases are those in which the extremity is patulous and com- 
municates with the exterior at the umbilicus. A patulous 
Meckel’s diverticulum at the umbilicus gives rise to a fistula 
or what has been termed anus preternaturalis umbilicalis. 
This patulency is generally ascribed to the free end of the 
diverticulum extending through the umbilical ring into the 
umbilical cord, so that when the cord is severed the extremity 
of the intestinal appendages is likewise exsected. With the 
subsequent exfoliation of the navel the umbilical fistula is 
established. This view is advanced by Merian von Seibold 
and Shepard. Bart, on the other hand, claims that this does 
not occur, and the existence of a congenital umbilical hernia is 
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not essential for the patulency of the umbilicus to result. 
According to this writer, the extremity of the diverticulum 
merely extends to the umbilical ring, and does not pass beyond 
the same. A necrosis which may follow the separation of the 
cord can, however, establish an intestinal umbilical fistula. 

In its structure, Meckel’s diverticulum resembles the small 
intestine, being composed of three coats. In the muscular coat 
both the longitudinal and circular fibres are directly continuous 
with those of the small intestine. The mucosa is like that of 
the intestine, containing Lieberkuhn’s crypts, solitary follicles, 
and Peyer’s patches. Of the latter but one is commonly found, 
and when present is subject to the same pathologic changes 
as take place in the ileum. Vaughn reports a case in which 
at the autopsy of a patient, who died of enteric fever, a diver- 
ticulum was found seven and one-half inches in length, and 
containing two small swollen Peyer’s patches near its origin 
and several enlarged ulcerating, solitary glands. At the junc- 
tion of the diverticulum and ileum the mucosa in reduplicating 
may give rise to a valve. Meckel observed its presence in 
three cases out of over twenty examined. He interpreted its 
presence to be an attempt at closure. According to Buzzi, 
Klebs also mentioned its occurrence, as did Cazin and Albers, 
who referred to a valve-like formation similar to those found 
at the ileoczecal and appendiculoczecal junctions. Roth reports 
a case in which this valve almost completely closed the intes- 
tinal opening, and thus accounted for the small amount of 
intestinal contents which escaped through its fistulous opening 
at the umbilicus, the tube being large and patulous in its other 
parts. Structurally, this valve consists of a reduplication of 
the mucous membrane, between the two layers of which a cer- 
tain amount of connective tissue is found; towards its at- 
tached end a few muscular fibres are also present. Roth says 
that a similar though much less distinct valve may occur at 
the umbilical end of a patulous diverticulum, ordinarily from 
the obliteration of the emphalomesenteric vessels, but may, 
according to Treves, be referred in some cases to the oblitera- 
tion of a part of the diverticular extremity. 











MECKEL’S DIVERTICULUM. 547 


The occurrence of Meckel’s diverticulum in a hernial sac 
has been frequently referred to by various writers and ob- 
servers. Morgagni and Littre each report a case of this kind 
in a scrotal hernia. Meckel himself, and since his report many 
writers have mentioned and alluded to the possibility of its 
occurrence. Cazin, in the dissection of the scrotal hernia, 
describes a diverticulum found in the sac. Duplay and Reclus, 
also Ludwig and Tilling, have published in their surgical 
works and papers instances of umbilical hernia containing 
Meckel’s diverticulum. 

The hernias in which the diverticulum has so far been 
exclusively found are those of the umbilical and inguinal 
variety, and especially in the congenital type of the umbilical, 
or in the funicular hernia; there is a predisposing factor for 
the retention of Meckel’s diverticulum in the hernial sac. Ac- 
cording to Ahlfeld, the congenital umbilical hernia is caused 
by an abnormal thickness of the vitello-intestinal duct, which 
prevents the recession of the intestine into the abdomen, 
thereby giving rise to the formation of a hernia. The portion 
of the intestine attached to this duct is in all cases the last 
to enter the abdominal cavity, and therefore, when Meckel’s 
diverticulum is present, and such a hernia exists, it is to be 
found among the contents of the intestinal protrusion. 

To this class of congenital umbilical hernia belong the 
many instances of Meckel’s diverticulum patulous at the navel, 
for in these cases the diverticulum is invaginated into the um- 
bilical ring, and during the deligation of the cord its extremity 
is severed from the rest of the process. The intestinal coils 
which are found within the rupture of the inguinal region or 
an acquired umbilical hernia are, as is known, those possessing 
the longest mesentery. Elongation of the mesentery results 
from an actual increase in its length or from a ptosis of this 
structure. This was first pointed out by Richter to be an 
important factor in the causation of hernia. Anatomically, 
the longest mesentery is possessed by the lower ileum or by 
the same intestinal coils which are generally the site of Meckel’s 
diverticulum when present. The fact that the lower ileum 
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possesses the longest mesentery can be referred to embryo- 
logical development, that is, to the umbilical flexure in which 
the omphalomesenteric duct is found at the height of the con- 
vexity in the intestinal loop, which portion is already at this 
time attached to the longest mesentery. At this point, more- 
over, the mesentery may still be further elongated by retention 
of the intestine within the cord beyond the normal period, so 
that when recession does occur the mesentery is of abnormal 
length. In the further development of the gastro-intestinal 
tract this increased length may be retained, and there is then 
established one of the primary predisposing factors for the 
causation of a hernia, which, when occurring, has among its 
contents Meckel’s diverticulum, if this should exist. 

Usually, the diverticulum is found within the hernial sac 
in conjunction with the intestinal coils to which it is attached. 
More rarely the diverticulum is found alone within the hernia. 
There is then what may be termed a true hernia of Meckel’s 
diverticulum. 


Such a case is reported by Dowse in a female, aged seventy-seven 
years, in which an artificial anus had formed in the right groin. At a 
postmortem three months after the formation of the fistula, a direct in- 
guinal hernia was found whose sac contained a diverticulum which arose 
from the lower part of the ileum. Its distal extremity was adherent to 
the anterior side of the sac to the extent of half an inch. The diver- 
ticulum itself was funnel-shaped; its widest end, about two-thirds of an 
inch in diameter, being at the ileum, and was connected with the bowel 
almost exactly opposite to the mesenteric attachment. It measured one 
and one-half inches in length, was pervious throughout, and its coats were 
similar to those composing the walls of the ileum. Its mucous membrane 
was well marked and corrugated, having several oblique folds or valvuli 
conniventes of a small size. The orifice of the sac lay to the inner side 
of the obliterated hypogastric artery, so that a direct inguinal hernia 
existed. The fecal fistula which had resulted had probably been produced 
by the fecal accumulation and distention of the diverticulum, which was 
followed by ulceration and perforation. Although in this case no mention 
is made of Meckel’s diverticulum, it seems most probable, from the descrip- 
tion given, that this was the structure involved. Of congenital umbilical 
hernia which contains Meckel’s diverticulum, the following cases have 
been reported: 

Schroder gives the case of Muller, who, in a dead-born feetus eight 
months old, found an umbilical hernia which contained a blind Meckel’s 
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diverticulum one inch long, and which was adherent to the neck of the 
sac. 

Ahlfeld reports the case of a girl who died immediately after birth, 
which was slightly premature. She had an umbilical hernia which con- 
tained a diverticulum one to two inches long, whose extremity was 
adherent to the umbilical ring. A persistent omphalomesenteric artery 
running along the side of this diverticulum was also found. This artery 
lost itself in the mesentery of the small intestine near their junction. 

Braus, in a child seven years old, found a protrusion at the umbilicus 
which measured eight centimetres, had a pedicle, and was but incom- 
pletely reducible. Upon opening the tumor, a Meckel’s diverticulum was 
found, which was excised. Gluck, in a child born at seven months with 
an umbilical hernia and which had signs of peritonitis and strangulation, 
found that these symptoms had been caused by an accessory mesenteric 
fold bound to a diverticulum of Meckel’s and passing over the intestine. 
A radical operation for umbilical hernia was performed, and both the 
diverticulum and mesenteric fold were resected. 

Dunchamp reports a case of umbilical hernia in which operation was 
decided on, as the hernial sac was found thin and transparent, but quite 
reducible. Just as the operation was about to begin, the sac suddenly 
burst and the intestine flowed out en masse. Among the intestinal coils, 
the cecum, appendix, sigmoid flexure, and a Meckel’s diverticulum, two 
centimetres long and adherent to the herial sac by its extremities, were 
found. 

Rosenblaum describes a case in which a persistent omphalomesenteric 
duct was found during the course of an operation for the radical cure 
of umbilical hernia. 

Hallet gives the instance of a girl two hours old who had an irre- 
ducible hernia at the umbilicus the size of a fist. At the operation, the 
contents of its sac consisted of the cecum with its appendix, and the 
small intestine with an adherent Meckel’s diverticulum. A radical opera- 
tion was performed, and the appendix and the diverticulum were removed. 

Tiedeman, as quoted by Roth, found in a full-term male with a double 
cleft palate and harelip, and an accessory finger on both hands, an 
umbilical hernia the size of a walnut. Its contents were an intestinal 
loop, pyriform cyst fourteen and one-half lines in length, seven lines in 
width, and which had a pedicle or canal three and one-half lines long 
attached to the convex margin of the gut. The cyst contained a yellowish 
fluid and communicated through the canal with the lumen of the gut. 
Tiedeman thought this cyst to be the true umbilical vesicle. By Roth it 
is regarded as an enterocyst within a hernial sac. 

Carle reports a case where, in an umbilical tumor, a hernia of Meckel’s 
diverticulum was diagnosed. The operation confirmed the diagnosis. 
When the sac was opened, a small tumor, the size and form of a straw- 
berry partly reducible, appeared. Its summit was pierced by an orifice, 
which led into a canal nine centimetres long, and from which a clear fluid 
with a fecal odor oozed out in abundance. At birth the child, according 
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to the mother, was attached to a short cord about the thickness of a 
man’s thumb. 


In inguinal hernia, the diverticulum, though more rarely 
found, has been noted in the following instances: 


According to Morgagni, Benevoli has described a hernia which was 
constituted of an appendix to the ileum and extended into the scrotum, 
although it communicated with the intestine by an orifice, which, in the 
dead body, was not larger than a middling sized filbert, yet during 
fifteen days the patient vomited everything he took into his stomach, and 
at an early period of the disease threw up matter which resembled excre- 
ment. The ileum, to the extent of half an ell, at the part corresponding 
with the hernia, was not of its natural color, and was exceedingly corru- 
gated and contracted. 

Morgagni then describes a case which came under his observation: 
an inguinal hernia containing an incarcerated diverticulum. A porter, 
fifty years of age and broken down with constant labor, had a hernial 
tumor in the right groin the size of a man’s thumb. Sometimes it appar- 
ently vanished, but about the middle of March, 1706, without any obvious 
cause, he was seized with pain in the abdomen. The pain though wander- 
ing was so severe that he compared it with canine gnawing. On the sixth 
day he was brought into the Hospital of St. Mary de Morte. His skin 
was nearly cold; his pulse exceedingly frequent and small; nor did it 
offer but slight resistance to the fingers, but it struck them with unequal 
force. The whole abdomen was distended like a drum, especially below 
the right hypochondrium, where the coils of the colon could be distin- 
guished by the hand. The hernia was exceedingly tense, but was not the 
principal seat of his pain. He vomited his food and voided no feces, nor 
could he even expel flatus. He died on the evening of the ninth day. 

Dissection. The omentum was found extending into the hernia, and, 
with the exception of some broad transverse lines, it was generally 
reddened by inflammation. The spleen exhibited a morbid lividness, 
which penetrated a considerable depth into its substance. The stomach 
and the tract of small intestines, as far as the hernia, were greatly dis- 
tended with a yellowish matter resembling fluid excrement. The large 
intestines were contracted and white, and it was evident that nothing had 
passed through the part of the ileum connected with the hernia, although 
merely a process of the intestine crossing the orifice entered the sac. This 
process was constituted of a projecting portion of the parietes, and was 
in the form of a semi-oval cavity, the larger axis of which, where it 
commenced gradually from the intestine, was about three digits in the 
longitudinal direction of the intestine; but the smaller axis was much 
less. From this commencement it progressively contracted and extended 
to the length of an inch. This portion, therefore, whether denominated 
a cavity or a diverticulum, was the only part of the intestine contained 
in the sac with the extremity of the omentum. Neither of these parts, 
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however, could be withdrawn, not only from constriction in the orifice, 
but also in consequence of a fibrous adhesion to the sac. The sac itself 
was formed by the peritoneum, which protruded at the other side of the 
spermatic vessels, and on each side there existed an enlarged inguinal 
gland. That portion of the intestine which was contiguous to the sac, 
but more especially the diverticulum, was of a red color, inclining to 
lividness; and from this part to the stomach the coats of the canal were 
reddened by their turgid and crowded vessels, and the mesentery presented 
a similar appearance. 

According to Thompson, Littre describes a case in which a Meckel’s 
diverticulum four inches in length was found in a scrotal hernia of a man 
forty-eight years of age. Thompson reports the case of a colored man 
fifty years of age, with a left inguinal hernia, which had been at no time 
reducible and had been present for about ten years. On the day previous 
to that on which he was seen, it had occasioned him some trouble, and 
he had reduced it himself after attempting to do so for three hours, the 
rupture then entirely disappearing. During the night serious symptoms 
appeared, and in the morning the abdomen was somewhat tender and 
swollen on the left side. Vomiting at intervals of about half an hour; 
pulse, 120; temperature, 101° F. On opening the hernial sac, free foetid 
gas, intestinal contents, and semipurulent fluid were discharged. The 
sac was entirely emptied and the internal ring free. Upon prolonging the 
incision upward towards the anterior superior spine, fecal matter and pus 
were also evacuated from the abdominal cavity in great quantities. An 
unsuccessful search was then made for a perforation among the intestinal 
coils, which were matted together. Death shortly after. At the autopsy, 
which had been allowed only through the operation wound, a perforation 
was found at the base of a Meckel’s diverticulum, which sprang from the 
ileum thirty-nine inches from the ileocecal valve. The rent was two centi- 
metres long, opening completely into the alimentary canal. At the apex 
and along one side were evidences of old peritonitic adhesions, which 
had probably bound it down firmly to the wall of the hernial sac. 

Dugan gives the case of Vance, which was that of a delicate male 
child who had a reducible inguinal hernia, which became irreducible and 
strangulated. The usual operation for this condition was performed, 
strangulation having existed for six hours. The contents of the sac 
proved to be two coils of intestines ileum projecting through the ring 
with a Meckel’s diverticulum wedged in between them, thus making 
reduction or taxis impossible. The diverticulum measured at least seven 
centimetres in length. Its lumen was as large as that of the gut. The 
usual steps for a radical cure were gone through with, the result being 
satisfactory. Banks, before the Liverpool Medical Institution, February 8, 
1896, showed a Meckel’s diverticulum which he had removed from the 
sac of a hernia, the small bowel being also present. It is not stated 
whether this was an umbilical or inguinal hernia. 

Webster reports the following case. In a woman aged forty-two, 
who had fallen a few days before, a distended abdomen and a large tender 
mass in the left inguinal region, occupying the inguinal canal, was found. 
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Partial reduction was possible; but a hard mass looking like intestine 
was discovered, and on carefully opening the intestinal ring and separating 
the adhesions this was found to be a Meckel’s diverticulum proceeding 
from close to the mesenteric border of the ileum, having a well-defined 
mesentery of its own. The mesentery was tied off and the diverticulum 
removed close to the ileum, and the opening of the bowel, which was 
of sufficient caliber to admit the tip of a finger, closed by a double row 
of Lembert sutures. The diverticulum measured three and one-half 
inches in length. The intestinal lumen was continuous for about three 
inches, the diverticulum ending in a mass showing some old inflammatory 
thickening. There was a good deal of inflammatory thickening of the 
ileum surrounding the diverticulum, showing that that portion had been 
constricted in the inguinal ring. The operation was completed by suturing 
the rings for a radical cure of the hernia. The patient made an uninter- 
rupted recovery. 


To these cases I wish to add the report of a case of 
strangulated hernia in which the contents of the sac consisted 
only of a rather large Meckel’s diverticulum and a portion of 
the wall of the small intestine to which it was attached. 


The patient was a male laborer, aged twenty-three years, 
who was admitted to Cleveland City Hospital, January 28, 1902, 
suffering from evident pain in his right groin and frequent 
vomiting. Twenty hours previous to his admission to the hos- 
pital, while lifting a heavy box, he was seized with a severe pain 
in the right inguinal region accompanied by a sudden tumor for- 
mation. This had never appeared before according to the 
patient’s statement, but, as he was not a very intelligent man, 
reliance could not be placed on his statement. Vomiting soon set 
in, and persisted at frequent intervals, until upon admission to 
the hospital it was distinctly fecal in character. Examination 
showed the patient to be suffering from shock, the abdomen was 
much distended, and the hernial tumor occupied the upper part 
of the scrotum and extended back along the inguinal canal. 
Under general anzsthesia, the hernial sac, which was very tense, 
was opened up and found to be filled with a dark, bloody fluid 
and what appeared to be a single knuckle of the intestine, resem- 
bling more a moderate sized gall-bladder. The peculiarity of 
its shape led to the pulling out of more intestine from the hernial 
orifice, and it was found to be a diverticulum six centimetres 
long by four centimetres in width. It was sharply constricted 
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at its neck where a portion of the ileum had been pulled down 
into the sac and seized by the constricting ring. The diverticulum 
and adjacent portion of the ileum, as shown in the photograph 
(Fig. 1), were black and apparently at the point of gangrene. Ex- 
posure and hot applications did not affect the color; being afraid 
to return it, I decided to resect the intestine, removing about 
ten centimetres of the intestine on either side of the divertic- 
ulum and uniting the resected ends by a Murphy button. The gut 
was then returned to the abdominal cavity and the operation com- 
pleted by the Bassini method. The wound healed without sup- 
puration and no special symptoms developed. The patient left 
the hospital, March 31, 1902, able to resume work. The button 


had not yet passed. 
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CONTRIBUTION TO THE SURGERY OF THE 
DEEP URETHRA. 


I. PRIMARY URETHRAL ANASTOMOSIS AFTER LACERATED WOUND OF THE PERI- 
NEAL URETHRA. 
II, URETHRAL FISTULA, SEQUEL TO PROSTATECTOMY. 


BY G. FRANK LYDSTON, M.D., 
OF CHICAGO, 


Professor of Genito-Urinary Diseases and Syphilology in the University of Illinois. 


I. Severe Traumatism of the Perineal Urethra; Extensive 
Destruction of the Urethra; Primary Urethral Anastomosts.— 
A young man, thirty-two years of age, had been under my care 
for a posterior urethral infection associated with a linear stricture 
of large caliber at the bulbomembranous junction. He had had 
recurrent attacks of what was supposed to be cystitis for several 
years. There were several strictures of large caliber in the ante- 
rior urethra. Considerable relief followed internal urethrotomy. 
As the irritation and infection of the posterior urethra persisted 
and was associated with spasm of the deep urethral muscles, fol- 
lowing all attempts at instrumentation, perineal section was pro- 
posed, but was not submitted to. The chief argument against 
the operation on the part of the patient was the fact that a good- 
sized sound could be passed into the bladder, albeit with some 
little difficulty. 

July 23, 1903, the patient was riding in a buggy behind a 
spirited horse, which ran away. He sprang out of the buggy 
just as it was swerved to the side of the street, where the front 
wheel came in contact with a horse-block. As the patient ex- 
pressed it, the wheel rose to meet him as he came down astride 
it. He struck fairly upon the perineum, producing an injury 
which, considering the fact that the wheel was provided with a 
rubber tire of good size, was very remarkable. The perineum 
was torn through just in front of the anus, producing a large 
lacerated external wound, from which there was a severe hemor- 
rhage, the patient showing the effects of the loss of blood very 
plainly. He was taken to St. John’s Hospital, Springfield, Illi- 
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nois, and I was telegraphed for. I saw him about eight hours 
after the accident. I found him suffering from the combined 
effects of shock and hemorrhage. The local conditions were as 
follows: The scrotum and perineum were ecchymotic, and dis- 
tended by an enormous hematoma. A ragged, lacerated, trans- 
verse wound about an inch and a half in length and curvilinear 
in form was seen in the perineum just anterior to the anus. 
There had been no retention of urine, a circumstance which was 
most fortunate for the patient, micturition being performed 
through the perineal wound. Without delay, a free incision was 
made from the base of the scrotum back to the margin of the 
anus, traversing at right angles the wound produced by the trau- 
matism. A large quantity of clots was turned out from the peri- 
neum and scrotum. A large cavity was found anterior to the 
rectum, the hemorrhage having in great part evidently come 
from the hemorrhoidal vessels. The urethra was found to be 
disorganized throughout the entire extent of the perineal portion. 
The entire perineum might be said to be represented by a large 
irregular cavity, on the lateral walls of which the tendinous inser- 
tions of the glutei muscles could be seen. There was nothing 
remaining of the urethra in the perineal portion save a narrow 
irregular strip of the mucous membrane of the floor of the 
canal. Prior to incising the perineum, a large sound was passed, 
which missed the bladder altogether, and entered the cavity in 
front of the rectum. A catheter was also passed without the 
slightest resistance. This curled up in the cavity just described 
in such a manner that one might have conceived the notion that 
it had entered the bladder. The severed ends of the urethra 
were found with considerable difficulty. The canal had been torn 
across transversely, immediately in front of a stricture of large 
caliber at the bulbomembranous junction. The bulb had been 
torn transversely across and stripped up from the urethra both 
anteriorly and posteriorly. 

It appeared that the fibrous tissue of the stricture had really 
protected the membranous urethra from laceration. The narrow 
stricture band was dissected out, after which the ends of the 
severed urethra were brought together over a full-sized sound, 
after trimming them smoothly with the scissors, and sutured by 
a continuous suture of fine catgut. 

The surfaces of the severed bulb were next brought together 
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over the urethra and sutured. The perineal wound was partly 
closed and packed with gauze for drainage. A soft catheter was 
passed into the bladder and retained. 

The course of the case was uneventful and primary union 
of the severed urethra was almost complete. The catheter was 
withdrawn at the end of ten days, and, despite the fact that daily 
irrigations had been made, it was found to be heavily coated with 
urates. In withdrawal, a slight separation of the line of union 
in the urethra was produced and a small amount of leakage fol- 
lowed. This, however, closed, and at the end of six weeks healing 
was complete. The urethra now admits a No. 33 French, and the 
case is in all respects in a most satisfactory condition. 


One of the most interesting points in connection with this 
case was the fact that the perineal portion of the urethra was 
disorganized and the bulb extensively lacerated, while the 
membranous portion remained intact, showing that the point 
of division in traumatic rupture of the urethra is not always 
at a point corresponding with the subpubic ligament, the loca- 
tion almost universally described by the text-books. 

The result obtained in this case, and others of a similar 
nature occurring in my experience, shows the wisdom of 
primary anastomosis of the injured urethra as prophylactic of 
extensive subsequent stricture. The condition in which I 
found the urethra and the perineum in this case was such as 
would inevitably have resulted in an extensive, intractable, 
traumatic stricture. It would, of course, be impossible to say 
what the ultimate result will be, but I feel confident from 
experience in other cases of the kind, that the anastomosis of 
the urethra will not be followed by stricture later on. 

II. Two Cases of Urethrorectal Fistula following Pros- 
tatectomy.—It is not my intention to attempt in this paper the 
presentation of the various accidents that are liable to occur 
during or following prostatectomy, but merely to present two 
cases of an accident which is liable to occur in the practice of 
any surgeon who does a large amount of radical work upon the 
prostate, now that the perineal operation is so extensively 
used. 
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Case I.—Man, sixty years of age, with a moderately enlarged, 
hard, fibrous prostate. The perineal operation was employed, a 
Y-shaped incision being used. Enucleation was found to be im- 
possible, and the overgrowth was removed by morcellement. The 
operation presented no unusual features. Perineal drainage with 
gauze and rubber tube were instituted. On the fifth day the 
drainage was removed. The parts at this time seemed in a per- 
fectly healthy condition. On the eighth day following the opera- 
tion, while an enema was being administered, the fluid was 
observed to return through the perineal wound. This being re- 
ported to me, I found on examination an opening which would 
easily admit the tip of the index-finger between the rectum and 
the track of the wound about an inch above the external sphincter. 
The sphincter and the rectal wall were divided to the level of the 
fistulous opening, in the hope that granulation would close the 
rectal wall as after the ordinary operation for rectal fistula. The 
result was disappointing, and a permanent fistula remained 
between the membranous urethra and rectum. Some months after 
the prostatectomy I operated for the closure of the fistula, the 
patient having been considerably annoyed by fecal discharges 
through the urethra, and the passage of the entire urine by way 
of the rectum. In this operation I made a plastic upon the mem- 
branous urethra and upon the opening in the rectum. This 
operation was a failure. A month later I again operated by 
perineal rectoplasty. This operation proved a success. 

Case II.—Man, aged sixty-five years. Large fibrous pros- 
tate. The patient had suffered from numerous attacks of reten- 
tion, over a period of several years. For some months he had 
been compelled to rely entirely upon the catheter. The introduc- 
tion of this instrument, at first easy and effective, became very 
difficult, was attended by severe hemorrhage, and merely served 
to aggravate the symptoms. Prostatectomy was therefore pro- 
posed and consented to. Like the preceding case, this one proved 
very difficult, the prostate being so very hard that there was more 
than a suspicion of carcinoma, a suspicion which subsequent micro- 
scopical examination did not warrant. The overgrowth was re- 
moved by morcellement, great care being taken. A few days’ 
drainage was instituted as usual. A few days after the operation 
the patient complained of severe burning in the wound, especially 
on micturition. The tube was removed, and the wound was found 
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to have an unhealthy appearance. A few days later it presented 
a very peculiar aspect. A thin eschar had formed on the wound 
surface. This was dry and adherent, and had much the appear- 
ance that would result from the application of the actual cautery. 
This eschar involved the tissues to the depth of about one-eighth 
of an inch. It extended entirely around the perineal wound, and 
was high up in the wound cavity, as could be seen. A distinct 
line of demarcation was noted about the eschar. This had the 
appearance of a line of vesication such as might have been pro- 
duced by cantharidal collodion. On the twentieth day after the 
operation the eschar began to separate, and at the end of a week 
or ten days the wound was clean and granulating healthily. On 
the twenty-first day the feces began to appear in the wound, 
coming apparently from a point very high up near the neck of the 
bladder. A few days later the urine began discharging by the 
rectum. On examination, a small area of sloughing was found 
to have developed in the rectum just below the vesical orifice. 
For a time a portion of the urine came through the urethra. 
After the perineal wound was thoroughly healed, there was no 
escape of feces or gas through the urethra, but the entire quantity 
of urine was voided at regular intervals by way of the rectum. 
This has given rise to no special inconvenience, and the old gen- 
tleman is at work on his farm and very little annoyed by his 
condition, save by the knowledge that it is abnormal. An attempt 
to repair the fistula in this case would not only be unjustifiable, 
but would certainly fail of success. 


The modus operandi of the formation of fistulz in the 
foregoing cases is not difficult to comprehend in the second 
case. The age and malnutrition of the patient and the de- 
struction of the rectal wall by sloughing incidental to what 
was probably a streptococcus infection from the bladder are 
sufficient to account for the action. Incidentally, I would 
call attention to the striking similarity of this case to the old- 
time hospital gangrene. It is barely possible that in the first 
case the rectum was injured during the operation. If so, the 
injury resulted from pressure by retractor in the hands of my 
assistant. There was certainly no cutting or laceration of the 
rectum at my hands. Admitting that such cutting or lacera- 
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tion had occurred, the location of the fistula was so low down 
that it would at once have been noticed. It is possible that 
in packing the wound or giving enemata by the internes and 
nurses after the operation the rectum was perforated. I do 
not feel justified, however, in laying the blame to this quarter. 
In both cases the capsule of the prostate was so adherent to 
the overgrowth that considerable disturbance of the prostato- 
rectal space was necessary during the operation. In patients 
of a low grade of vitality, a slight bruising of the rectal wall 
with the operator’s finger might result in the accident encoun- 
tered in the two cases cited. 





THE UNION OF UNUNITED FRACTURES OF THE 
NECK OF THE FEMUR BY OPEN 
OPERATION.! 


BY LEONARD FREEMAN, M.D., 


OF DENVER, COLORADO. 


In spite of the disability often accompanying ununited 
fractures of the femoral neck, the union of the fragments by 
open operation has attracted but little attention, although it is 
feasible and seems to give fairly good results. There are 
various reasons for this neglect, the principal one being that 
the condition is usually encountered in old people with poor 
resisting powers, so that an operation of such magnitude would 
be accompanied by more danger than would be compensated 
for by the advantages gained. This does not apply, however, 
to those who are younger and more vigorous and in whom the 
function of the limb is of paramount importance. 

Notwithstanding the comparative rarity of fracture of the 
neck of the femur in the young and middle-aged, it is sur- 
prising how few of these operations have been performed. In 
the literature at my command, I have been able to find the 
reports of but thirteen cases, my own making fourteen; while 
most text-books mention the subject but casually, if at all. 
Out of these fourteen cases, the final results are given in but 
ten. 

Although the operation was done by von Langenbeck as 
early as 1858, his patient dying of hospital gangrene, and was 
favorably spoken of by Trendelenburg at the German Sur- 
gical Congress in 1878, it remained for Loreta to report the 
first successful attempt some ten years later. In this country, 
Willy Meyer seems to have been the first to operate, in 1893. 

THE CHOICE OF CASES FOR OPERATION is of great im- 





* Read before the Chicago Surgical Society, May, 1904. 
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portance. It should be considered from three points of view, 
—age of the patient, resisting powers, and amount of disa- 
bility. 

Advanced age is a contraindication, although, if an in- 
dividual were not too old and his general condition excep- 
tionally good, operative intervention might deserve serious 
consideration. The greatest field, however, necessarily lies 
among the young and middle-aged, where operation is not only 
permissible, but strongly indicated. 

The resisting powers deserve the most careful attention, 
but it should be remembered that they are sometimes better 
in the old than in the young. Chronic and acute derangements 
of various organs, particularly the kidneys and lungs, must be 
given due weight before recommending operation. 

The amount of disability is an important factor and must 
of course be considered with reference to the age. A moderate 
limp without pain or undue loss of function would hardly be 
sufficient ground for operation, especially as some degree of 
shortening would be almost sure to remain; but if disability 
and suffering were pronounced, operation would be strongly 
indicated in favorable cases. 

It is worthy of mention that at various times the open 
operation has been advised for recent fractures. The sug- 
gestion has not been adopted, however, by the great majority 
of surgeons, even in younger subjects in good physical con- 
dition, because the chances of obtaining satisfactory results by 
less severe and dangerous methods are too good to be dis- 
regarded. 

OpERATION.—(a) Incision. Formerly the question of 
postoperative drainage was of so much importance that it led 
to the frequent choice of posterior incisions; but, now that 
more confidence exists in aseptic technique, preference can be 
given to the anterior incision, which seems to offer greater 
advantages. Access to the joint, even in heavy individuals, 
is adequate; no muscles or other structures of importance are 
divided or even endangered; the absence of a wound back 
of the trochanter lessens the risk of infection, and permits a 
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cushion to be placed behind the bone in such a way as to pre- 
vent its dropping backward, a point of considerable impor- 
tance; and, lastly, the situation of the wound facilitates the 
after-treatment, including the removal of stitches, without the 
necessity of painful and troublesome turning of the patient. 

The cut should begin a short distance below and external 
to the anterior superior spinous process of the ilium and extend 
directly downward for three or four inches, the exact dis- 
tance varying somewhat according to the thickness of the soft 
parts. (Fig. 1.) It should lie just outside the sartorius 
muscle, which can be retracted inward, while the fascia lata 
is drawn outward. The dissection should be blunt as far as 
possible, especially at its lower extremity. Should the sur- 
geon, during the course of the operation, conclude to remove 
the head of the bone instead of reuniting the fragments, he can 
do so through this incision quite as readily as through any 
other. 

I can see no advantage in incisions which curve around 
the tip of the trochanter, and the resulting division of muscular 
attachments must at times be detrimental. 

The osteoplastic operation employed by Gillette and 
Boeckman (Transactions of American Orthopedic Associa- 
tion, Vol. xi, p. 241), although ingenious and giving ample 
access to the part, seems uselessly complicated and severe, and 
in case of infection might lead to necrosis or to the existence 
of two ununited fractures instead of one. It consists of ex- 
posing the upper end of the femur by turning up a large horse- 
shoe flap (Fig. 2), dividing the base of the trochanter with 
a chain-saw and turning it upward together with its muscular 
attachments. At the conclusion of the operation the fragment 
is replaced and held by a peg of bone. 

(b) Freshening of Fragments.—This includes the re- 
moval of all interposed connective tissue, which, owing to the 
narrowness of the working-space, may be quite difficult and 
accompanied by considerable oozing, as in my own case. This 
tissue is very tough, and cannot be scraped out, but must be 
cut away with scissors. 
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The surfaces of the fragments, which are usually abnor- 
mally soft, are easily chipped away with a chisel or scraped 
off with a curette, care being taken to remove as little bone as 
possible in order to avoid shortening of the neck and, as a 
consequence, shortening of the entire limb, which is apt to be 
considerable in spite of all precautions. Troublesome oozing 
may be checked by the use of pressure-sponges wrung out of 
very hot water. Detached splinters of bone should be re- 
moved. 

(c) Fixation of Fragments.—This is an important and 
difficult problem. From lack of fixation came the original 
pseudarthrosis, and upon the degree of its attainment may 
depend the ultimate results. Whatever method is adopted, the 
trochanter should be supported from behind, as it has a marked 
tendency to drop backward, thus producing displacement of 
the fragments and outward rotation of the limb. This can 
be done by a cushion or by an appropriate plaster-of-Paris 
dressing. 

It cannot be denied that simple extension, combined with 
trochanteric support, would be sufficient to secure union in 
many instances; and, in fact, I am convinced that the results 
in a number of reported cases have been obtained by these 
means alone. This is more easily understood when we re- 
member that union has failed in many instances, not because 
extension has failed, but because the seriousness of the injury 
was not recognized and extension was not employed. 

It is perhaps unwise, however, to trust to extension alone, 
even when combined with support of the trochanter by a plaster 
cast surrounding the pelvis, because there are other procedures 
supposed to be more certain in their results. The principal 
one of these is the union of the fragments by means of nails, 
screws, or bone or ivory pegs. These may be inserted obliquely 
from the incision used in opening the joint, or more advan- 
tageously through a small separate opening over the external 
surface of the trochanter, which permits of better fixation 
and more easy removal. This method of holding the frag- 
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ments is supposed to accomplish three things,—fixation, coap- 
tation, and stimulation of bone formation. 

Without special consideration, it would appear that per- 
fect immobility of the pieces of broken bone could always be 
obtained by nails, pegs, or screws, especially the last men- 
tioned. But this is not true, although it seems to have been 
taken for granted by all operators and writers, the reason 
being that the upper end of the femur often becomes so ex- 
tremely soft and porous that the instruments of fixation will 
not hold. In my own case, and it has been noted by others, 
this softening was so marked that the screw could be pushed 
directly through the bone without previous drilling, the union 
being thus rendered so insecure that a very moderate degree 
of force was sufficient to reproduce displacement. 

In order to obtain thorough fixation, Clayton Parkhill 
suggested the use of his well-known bone-clamp (ANNALS OF 
SuRGERY, 1898, Vol. xxvii, p. 560); although, so far as I 
know, the suggestion has never been put in practice. This 
clamp is so constructed, however, that if the upper leg were 
inclined upward, as it would have to be, it would be very 
hard to fasten the wings of the apparatus together. (Fig. 3.) 
This difficulty may be easily overcome by making use of a 
much more simple and equally effective clamp which I de- 
vised some time ago and successfully employed in two cases 
of ununited fracture of the tibia. It consists of three or 
four long screws, which are inserted in a longitudinal line of 
holes drilled in the bone, their projecting ends being tightly 
held by two metal side-clamps lined with strips of wood. 
The efficiency of the apparatus lies in the fact that the screws 
bury themselves in the wood as firmly as if screwed into it. 


As regards the hip, it would make no difference at what ver- 
tical angle the upper screw projected from the bone, it could be 
easily adjusted and securely held. Such an apparatus, having 
its foundation two or three inches down the shaft of the femur, 
in solid bone, would certainly be more satisfactory than screws 
alone. (Figs. 4 and 5.) 

The use of absorbable bone or ivory pegs is alluring be- 
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cause they can be left permanently in the tissues; but as a 
means of fixation they are less reliable than the methods 
already mentioned, and in case of infection, which may occur 
in spite of every precaution, they are difficult to remove. 
Wiring the fragments, although hard to accomplish properly 
in such deep-seated structures, would probably be preferable. 

It is questionable whether two loosely fitting pegs or 
screws, passing through soft bone, are in any way superior 
to one; and the greater the number, the greater the trauma- 
tism and the chances of infection. When a bone-clamp is 
employed as described, one screw would appear to be suffi- 
cient. 

The insertion of a coil of wire between the ends of the 
broken bone for a few days only, as was done by Loreta, 
would seem to have no theoretical justification, although in 
his case a good result was obtained. 

When to remove the screws is a difficult question. They 
should remain, if possible, for several weeks, until consolida- 
tion is well advanced, unless infection occur, when they should 
be taken out at once. In my own case, as in one reported 
by G. G. Davis, fever appeared at the end of the second 
week. The removal of the screws, which were surrounded 
by infective material, caused a rapid subsidence of the 
symptoms. 

(d) Drainage-—Temporary drainage of the wound is 
indicated, although depending somewhat upon the amount of 
oozing. When an anterior incision has been employed, I can- 
not believe it is wise to incise the tissues and drain posteriorly, 
because of the inconvenience of turning the patient in order 
to change the dressing, and because of the increased likelihood 
of infection. 

(e) Length of Time in Bed.—This has been placed by 
the majority of operators at about ten weeks, although both 
Miller and Gillette permitted patients to get up in six weeks 
without apparent detriment. The longer time, however, must 
certainly be safer, because of the softened condition of the 
bone and its lack of adequate circulation. 


: 
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ResuLts.—These have been, on the whole, encouraging. 
Nearly all operators have reported good motion and satisfac- 
tory function, although it must be acknowledged that some of 
the cases were not followed a sufficient length of time. There 
always remains, however, some shortening, varying from half 
an inch to an inch and a half or more. This arises from 
absorption of bone, from loss by freshening the fragments, 
and from imperfect adjustment; but it is usually not great 
enough to become a large factor in the final result. 


WRITER’s CasE.—A heavy, muscular man, thirty-two years 
of age, injured the right hip by falling on it, May 2, 1903. He 
was up on crutches in about four weeks, the extent of the injury 
not having been recognized. When I saw him on September 23, 
1903, he was still unable to use the limb in walking, owing to 
pain in the hip and knee. There was shortening of two and a 
half inches with a corresponding elevation of the trochanter, 
although this could easily be overcome by traction, the manipula- 
tion being accompanied by indistinct crepitus. 

Operation (October 10, 1903, about five months after the 
injury ).—Anterior longitudinal incision external to the sartorius, 
through which the neck of the femur was readily exposed, and the 
fracture located near the head of the bone. With difficulty a 
mass of tough fibrous tissue was snipped with scissors from 
between the ends of the fragments, which were freshened on each 
side of the gap with a chisel. A small incision was then made 
over the trochanter externally, and a hole for the reception of a 
screw drilled through the base of the trochanter, the external frag- 
ment of the neck, and into the head of the bone. The “ drilling,” 
however, proved to be a mere form, for the bone was so soft that 
the blunt screw could have been pushed directly through it with- 
out the boring of a preliminary hole. When the screw was in 
place, its outer end projected between the stitches used in closing 
the wound. Owing to the softness of the bone, the parts, although 
receiving considerable support, were far from being firmly held, 
so that it was possible to displace them with moderate force by 
rotating the limb or pushing it upward. 

On account of oozing, it was necessary to pack the wound 
with a strip of gauze, which was removed in a day or two, the 
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opening closed, and primary union obtained. Extension, a long 
side-splint, and a pad beneath the trochanter were employed. For 
several days the suffering was great, necessitating the constant 
use of morphine. 

In a week or so a little infection appeared about the opening, 
through which projected the screw, which at the end of about 
two weeks caused a rise in temperature to nearly 104 degrees, ac- 
companied by chills and much general disturbance. On removal 
of the screw, however, these unfavorable symptoms promptly sub- 
sided, showing that they were probably due to infection of the 
cancellous structure rather than the joint (Davis reports a similar 
experience). The subsequent recovery was rapid and uninter- 
rupted. 

The extension was removed in about eight weeks, and the 
patient permitted to use crutches in ten weeks. Much callus could 
be detected, and there was about one inch shortening. In the 
face of various tests, the union seemed to be sound and bony. 

When the patient left the hospital at the end of twelve 
weeks, he could bear his weight upon the limb without yielding 
at the seat of the fracture, and there was satisfactory movement 
in the joint as regards both flexion and rotation. I examined this 
patient again a little over six months after the operation, and 
found the following condition: union apparently firm, considerable 
callus, flexion to nearly a right angle, rotation almost normal, and 
about one and a half inches shortening. There was still enough 
pain in the joint anteriorly to prevent the patient discarding his 
crutches, although it was much less than before the operation and 
was decreasing constantly. When not attempting to walk, the 
weight could be borne upon the limb with but little, if any, 
discomfort. 

Hence, up to the present time this case has not been a com- 
plete success, the result being marked improvement only. What 
the ultimate outcome will be is yet to be ascertained. 


OrHer Cases.—(1) Von LANGENBECK, in 1858 (Charité Annalen, 
1858), operated upon an ununited fracture of the neck of the femur by 
incision and screws, death occurring from sepsis and hospital gangrene. 

(2) Loreta (British Medical Journal, August 25, 1888). Man of 
thirty-six; fracture at capsular junction nineteen months previous to 
operation. Long incision behind trochanter. Fragments freshened by 
scraping. Attempted to wire fragments, but failed, and simply placed a 
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bundle of wires between them, which was removed in five days. Primary 
union. Able to walk in fifty-five days. 

(3) W. MULLer (Samm. klin. Vortr., No. 145, 1896, p. 929). Woman 
of fifty-four. Injury two and a half years previous to operation. Ante- 
rior longitudinal incision external to sartorius. Fracture in centre of 
neck. Freshened fragments with chisel. Drill inserted obliquely through 
fragments from anterior wound and left in ten days. Extension. Out 
of bed in six weeks. Complete consolidation in twelve weeks. At end 
of three and a half years could walk several hours without inconvenience. 
Perfect motion in joint. 

(4) W. MU Lier (Samm. klin. Vortr., No. 145, 1806, p. 429). Mere 
mention of a case operated on in a similar manner to the one reported 
above. Results not given. 

(5) Witty Meyer (ANNALS oF SuRGERY, 1893, Vol. ii, p. 30). Man 
of thirty-nine. Injury ten months previous to operation. Langenbeck 
incision. Employed two long nails inserted through special opening over 
trochanter. Bone very soft. Extension eight weeks. In bed ten weeks. 
Bony union and good result. 

(6) R. H. Sayre (Transactions of American Orthopedic Associa- 
tion, 1898, p. 247) mentions operating upon an ununited fracture of the 
neck of the femur in a man who had received the injury some months 
previously. “Incision as for resection of hip.” Fragments united by a 
gimlet which was left in eight weeks. Good union and good functional 
result. 

(7) A. J. Gmtetre. Operation by E. Boeckmann. (Transactions 
of American Orthopedic Association, 1808, p. 241.) Man of thirty-six. 
Injury six months previous to operation. Through a horseshoe incision 
the trochanter was divided at its base and turned upward, together with 
its muscular attachments. Bone pegs were employed to reunite both the 
fragments and the trochanter. Silica spica dressing. Primary union. In 
bed sixteen weeks. On crutches ten days. At end of a year was walking 
without a cane and with satisfactory motion of joint. 

(8) A. J. Gmetre (/bid.). Woman of twenty-three. Injury four- 
teen months previously. Operation similar to above, except ivory pegs 
were used. Primary union. In bed eight weeks. At end of about one 
year there was ‘one inch shortening, normal motion, and good function. 

(9) Man of thirty-six. Injury six months previously. Operation 
similar to above. Primary union. In bed six weeks. Result,—a little 
over one inch shortening, relief from pain, slight limp, able to do manual 
labor at end of one year. 

(10) G. G. Davis (University Medical Magazine, September, 1900). 
Man of thirty-eight. Injury one year previous to operation. Anterior 
longitudinal incision external to sartorius. Fragments freshened by 
gouge and curette and united by two long steel drills passed through a 
separate incision over trochanter. At end of two weeks temperature went 
to 105 degrees, with chills, fever, and sweats. Pins removed in three 
weeks, when septic symptoms ceased at once. Extension and fixation 
then applied. Up and about in ten weeks with apparently firm union and 
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good functional results. On March 29, 1904, Dr. Davis writes me that 
the fragments “again became loose after some months, and I inserted 
two large (three-inch) silver-plated wood screws. This hip was firm 
over two years after the operation, and has, I presume, remained so, or I 
would have heard from the patient.” 

(11) G. G. Davis (Jbid.). Man of thirty-five. Injury six months 
previous to operation. Anterior longitudinal incision external to sar- 
torius. Intracapsular fracture. Through incision over trochanter, two 
ivory pegs, three and two-fifths inches long, driven through fragments. 
Plaster dressing from waist to below knee. Primary healing. Bony 
union apparently and good functional result. Dr. Davis writes me (March 
29, 1904) that the fracture “has become somewhat loose from the subse- 
quent breaking or loosening of the ivory pegs.” 

(12) W. W. Keen (mere mention of unreported case in letter from 
G. G. Davis). A three-inch, steel, silver-plated screw employed. Result 
good at end of three and a half months. 

(13) G. G. Davis (private communication). Apparently firm union 
when case left hospital, but ultimate result unknown. 


In addition to the above list, which is no doubt incomplete, 
F. Kammerer (ANNALS OF SURGERY, 1899, Vol. i, p. 624) 
alludes to a case of ununited fracture of the femoral neck in 
which he attempted to unite the fragments, but could not 
approximate them sufficiently. He accordingly abandoned the 
attempt and resorted to resection of the head of the bone 
instead. 

An interesting case is also reported by M. Gangolphe 
(Revue de Chirurgie, 1899, Vol. ii, p. 763) which deserves 
mention, although it does not come strictly under the heading 
of this paper: , 


Man, aged thirty-nine. Injury eight months previous to operation. 
Intracapsular fracture with splintered neck. Divided trochanter, turned 
its base inward and united it to the freshened upper fragment of the 
neck. After union had taken place, a bony support was obtained, against 
which the shaft of the femur rested. At the end of three years (Revue de 
Chirurgie, 1901, Vol. ii, p. 585), the patient could walk long distances and 
carry heavy loads. 








THE TREATMENT OF FRACTURE OF PATELLA. 


WITH REPORT OF RESULTS AFTER ARTHROTOMY AND SUTURE, 
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Lecturer in Clinical Surgery, McGill University; Attending Surgeon, Montreal General 
Hospital. 


My purpose in the present paper is to record my own 
personal experience in seven cases, being the total number 
under my care during the past nine years, one of which was 
treated by the non-operative plan by a posterior splint and 
strapping; the other six by the direct open method with 
wiring of the fragments. 

The operative treatment of this condition has an historical 
value quite apart from the benefits which may follow it. In 
pre-antiseptic days any attempt at an operative treatment of 
fracture of the patella, which included opening the joint, had 
been followed in the majority of cases by disastrous destruc- 
tion of the joint, even to amputation of the thigh, and death 
from pyemia. Lord Lister endeavored to impress the truth 
of his opinions in regard to the antiseptic treatment of wounds 
by operating upon a series of fractures of the patella by the 
open method, and demonstrated by the success of his cases 
that it was possible to perform this operation with compara- 
tive safety. 

He was not, however, the first to perform the operation 
according to his own method; Dr. Hector Cameron, of Glas- 
gow, a former house surgeon of Lord Lister, did so on March 
5, 1877, leaving the ends of the wire projecting through the 
wound, and drainage into the joint. Although bony union 
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was not obtained, the parts were closely approximated, and 
the patient recovered with a useful limb. 

Lord Lister’s first case was in October of the same year, 
the details of the operation being the same as in Dr. Cameron’s 
case. His second case was two years later. 

On October 29, 1883, Lord Lister? delivered before the 
Medical Society of London an address on his experience to 
that date, which included seven cases, six of which he was 
able to bring before the Society. At this time he claimed that 
these cases demonstrated the success of his method and its 
easy accomplishment, providing no disaster occurs. Before 
commencing his first operation, he remarked to those about 
him that ‘“ No man was justified in performing this operation 
unless he could say with a clear conscience that he considered 
himself morally certain to avoid the entrance of any septic 
mischief into the wound.” 

Fracture of the patella may be divided into three classes, 
as follows: First. Indirect, or those due to muscular violence, 
a tear. Second. Direct violence, a blow. Third. A combina- 
tion of the two, a tear and blow. 

When this fracture occurs by muscular contraction the 
knee-joint is usually slightly flexed, bringing the articular 
surface of the patella, at about its centre, in contact with the 
head of the femur, producing a transverse fracture, dividing 
the patella into two fragments, the upper one most fre- 
quently the larger of the two. After the bone fractures, 
strong muscular contraction continues, producing a wide 
lateral tear in the aponeurosis. 

Again, the fracture may be by direct violence, from the 
patient falling, the patella coming in contact with some hard 
substance, producing an irregular fracture, usually stellate, 
this involving the lower third of the bone. In this class of 
injury the damage to the aponeurosis may be very slight, 
occasionally an irregular laceration with one or more inde- 
pendently punctured wounds is seen. There is frequently no 
lateral laceration. Sometimes there is a combination of these 
two conditions, as in Case III of my series. 
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This third form occurs, first, by muscular contraction, 
the pain and loss of function permitting the patient to then 
fall to the ground, producing the above-mentioned condition; 
that is, there is a transverse fracture; a wide laceration of 
the aponeurosis; and one or more independent irregular tears 
involving the lower and anterior aspects of the aponeurosis. 

This latter condition must be reckoned with in any 
operative measure to be considered, on account of the severe 
contusion to the soft parts, producing more or less hemor- 
rhage and resulting blood-clot, and greater interference with 
the blood supply, the whole tending to produce necrosis of the 
soft parts. 

In the first class there are two points of importance: 
First. The wide laceration of the aponeurosis involving the 
lateral aspects, permitting wide separation of the fragments. 
This laceration usually occurs at a point below and parallel 
to the fracture, permitting the upper free portion to fall into 
the joint cavity between the fracture surfaces. This has been 
especially pointed out by Macewen? * and more recently by 
Konig.* 

Second. Tilting forward of the fragments so that the 
fracture surfaces point away from the cavity. The displace- 
ment of the upper fragment is due to muscular contraction 
drawing more on the anterior than the lateral aspects, and in 
the lower fragment it is probably due to loss of support, per- 
mitting the fragment to fall downward, and possibly also from 
pressure of blood-clot and serum within the cavity. In several 
of my cases the large amount of blood-clot seemed a sufficient 
explanation in itself for the tilting forward of the lower 
fragment. In the second class there is usually little or no 
separation of the fragments owing to the absence of the 
transverse laceration, but there is, as above mentioned, much 
more contusion to the soft parts in the vicinity. In addition 
to the subcutaneous injury from contusion, the surface with 
which the patient comes in contact in his fall may produce 


serious injury to the skin, including wounds leading down to 
the injured bone, converting the injury into a compound or 
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complicated wound. In the third class the combination of 
conditions is of importance, as, bearing on the future treat- 
ment, the contused condition of the lower part of the aponeu- 
rosis and the numerous hemorrhages are an additional ele- 
ment of danger should the open method of treatment be 
followed. The normal blood supply to the patella is limited, 
and in fracture, particularly where the lateral aspects are 
involved, this is much interfered with, and has been thought 
to play some part in the difficulty in obtaining bony union. 
In all cases there is more or less acute synovitis accompanied 
by effusion. 

The treatment is divided into non-operative and opera- 
tive, and this latter further divided into early and late cases. 
If a non-operative treatment is followed, we must expect 
that a complete return of function cannot be obtained. There 
is always inability to completely control the movements of 
the limb. The patient is unable in many cases to undergo the 
fatigue of long walking or climbing, and in most cases there 
is an inability to control the limb in walking down hill, and 
particularly in walking down stairs. Although there may be 
close approximation of the fragments at first, there is a ten- 
dency to continued separation, and during the middle adult 
years while the patient may notice little difference in the 
affected limb in carrying out the ordinary daily duties, as age 
creeps on and muscular tone lessens, the muscular control 
diminishes; exercise produces fatigue, and in a moment of 
emergency the limb will not respond, thereby permitting a 
fall which may be the cause of serious injury to other parts 
of the body. On the other hand, if operative interference is 
permitted, it can only be carried out in chosen cases, especially 
those cases where there is transverse fracture with wide lacera- 
tion of the aponeurosis. 

The operation is called for more particularly in cases 
of the first and third classes of those above mentioned. It 
should be recommended only in persons under fifty years of 
age, in good general health, who are free from alcoholic taint, 
and not the subjects of constitutional or organic disease. 
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Occupation should also be considered. Persons who lead a 
sedentary life suffer less from the disability resulting from 
the non-operative treatment than those engaged in active work. 
A practical clinical feature demonstrating the necessity for 
operation is the ability of the patient to extend the leg. (There 
was total inability to extend the leg in all my cases.) 
Mikulicz ® refers to this as a guide, at the same time pointing 
out that pain may prevent movement where the quadriceps is 
still intact. He operates in classes one and three, but not 
in class two unless there is some exceptional reason. He 
practises the transverse incision, using the brass wire instead 
of the silver as formerly, on account of its great strength. 

Powers ® contributes an exhaustive article, in which he 
records the opinions of seventy-one surgeons, a summary of 
which shows that four would use Malgaigne’s method, seven- 
teen are opposed to operation, nine would operate unless there 
were distinct contrary complications, forty-one would operate 
in selected cases, such as wide separation and comminution. 

In more recent literature I think the tendency is to operate 
more frequently. 

Of the non-operative measures: Approximating of the 
fractured bone by strapping and a posterior splint has been 
long practised, and apparently meets the indications in certain 
cases. Malgaigne’s hooks and its various modifications are 
not now in as much favor as formerly, although they are still 
used to some extent in France. The method of Tilanus, in- 
troduced in 1885, sometimes called the “ Dutch method,” con- 
sists of the following (I quote from Powers*): “ During the 
first twenty-four or forty-eight hours the limb is elevated and 
the joint compressed by an elastic bandage. On the second 
or third day massage is commenced. The upper fragment is 
fixed by the fingers of one hand, while with the other gentle 
pressure is made from the knee along the thigh muscles. 
Massage is carried out for from eight to fifteen minutes twice 
daily. In the interval the fragments are held in position by 
straps of plaster, and the limb is so elevated that the extensors 
of the thigh are relaxed and the return of function favored. 
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Passive motion is begun early. The patient should be up 
and about on crutches by the eighth or tenth day.” 

Of the operative methods: The objection to the so-called 
subcutaneous method is that at best the parts are only brought 
into apposition and held there, and there is the same uncer- 
tainty as to the final result as in any of the non-operative 
methods. In addition, there is the danger of infection through 
the cutaneous wound. Of these the method of subcutaneous 
suture of the aponeurosis above and below the patella was 
originally practised by Butcher.* 

Barker’s operation® consists in passing a heavy silver 
wire completely around the fractured bone from before back- 
ward through small incisions in front of the joint. The wire 
is passed round by means of a special needle suggested by 
Mr. Barker, and the suture left permanently in. Of Barker’s 
operation I have no personal knowledge, but the wonderful 
success which the author has obtained commands our respect. 

In Kocher’s operation the wire is temporarily passed 
behind the fractured surfaces and tied on a pad, where it is 
left for from two to three weeks and then withdrawn. 

The objections which have been offered to both are that 
a full view of the parts is not obtained; that the fracture sur- 
faces are not inspected; that the blood-clot is not removed 
from the joint; that the torn aponeurosis is not removed from 
the fractured edges; that a foreign substance is left adjacent 
to the articular surfaces of the patella and passing through 
the front of the joint; and that the passing of the needle 
through the joint in introducing the wire is not without some 
danger. 

Of the open method: There are four different incisions 
practised. First. The linear perpendicular incision about three 
inches long, having its centre opposite the fracture line. 
Second. The semilunar incision with convexity upward. 
Third. The semilunar incision with convexity downward. 
Fourth. The semilunar incision with convexity inward. 

Of these the linear incision has now been superseded by 
the semilunar. Of these the second, in my opinion, is apt 
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to interfere with the return of circulation and lead to some 
cedema, or even necrosis, of the flap. (This was seen in Case 
II). Of the third: I have followed this in my recent cases 
and have found it satisfactory. The objection that it is apt 
to leave a scar opposite the tuberosity of the tibia can be over- 
come by having the transverse portion of the incision above 
this point. 

I have no experience of the fourth. It has been practised 
by my colleague, Dr. Armstrong, who considers that it lessens 
in a measure the interference with lateral circulation. This 
flap is lifted and the parts beneath are brought into view; the 
fracture surfaces cleansed of any intervening tissue and blood- 
clot, and brought together either by a single suture through 
drilled openings, or by two lateral sutures. These sutures 
may be of wire, silk, chromicized catgut, or kangaroo tendon. 

The advantages of this open method are that it permits 
at once of a complete inspection of the field of operation; an 
accurate knowledge is obtained of the fracture or fractures in 
the bone, and the extent of the laceration of the aponeurosis. 
It permits of the free removal of blood-clot from the joint 
cavity, and of the approximation of the fractured surfaces, 
more particularly permitting one to see that the fracture sur- 
faces are free from all intervening tissue. In considering the 
disadvantages, one must admit, in view of published statistics, 
that even in the hands of careful operators disastrous results 
have followed. These, however, may possibly be explained. 
In the first place, I think it must be admitted that the opera- 
tion should never be performed except in the hands of fairly 
experienced operators who are surrounded by a technique with 
which they are familiar, and that it should only be done in 
selected cases, especially where there is bulging of the synovial 
sac at the end of a week or ten days’ observation, during which 
period the limb has been elevated and appropriate local treat- 
ment carried out, such as an ice-bag applied to the knee. (This 
distention of the sac was present in all my cases.) When it 
is possible to recognize tilting forward of the fracture surfaces, 
and where there is separation of the fragments with inability 
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to extend the leg. In late cases, where there is wide separation 
of the fragments and marked loss of function after a fair 
trial of the usual non-operative measures. 

In my series I have met with all the above conditions, 
more particularly the laceration of the aponeurosis at a point 
below the fracture line in the bone, permitting a curtain-like 
band of thinned-out, shreddy tissue, in one case as much as 
two inches, to fall towards the centre of the joint and between 
the fracture surfaces. In each case that this was noted, this 
fringe was closely adherent to the upper fragment intimately 
mixed with more or less organized blood-clot requiring active 
curetting of the fracture surfaces before the bone could be 
properly exposed. The amount of blood-clot found within the 
joint, even in late cases, was also somewhat of a surprise to 
me. The claim that this can be removed by aspiration or by 
a trochar I am not able to concur in. How much of it would 
be ultimately absorbed it is impossible to say. It is fair to 
assume, however, that portions of it become organized and 
play an important part in the development of adhesions, and 
it is admitted that it is a danger in recent cases should infec- 
tion be threatened. I have found firm, hard clots occupying 
the anterior part of the joint cavity and separating the fracture 
surfaces that were with difficulty removed. In dealing with 
the danger of infection: I think too much importance has been 
attached to this accident as applied to wiring the patella, and 
too little to the same accident as seen in other fields, notably in 
operations involving the peritoneum. It must be admitted that 
not infrequently, at the hands of skilled surgeons surrounded 
by well-tried operating-room technique, the accidental infec- 
tion of the peritoneum in doing an interval appendectomy or 
an exploratory laparotomy is seen with fatal results. It is 
held that this infection may come from the air as well as from 
some fault in the technique. These accidents are unfortunate 
whenever they happen, but I question if it is fair to condemn 
one operation without condemning all. Without operation, 
although a fairly useful limb is obtained, it is never perfect; 
the individual is at a disadvantage throughout the rest of his 
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life. In the case of workmen, men having to carry heavy 
weights, the loss of function is frequently progressive, often 
incapacitating the subject from following any of the ordinary 
laborious occupations; on the other hand, one is able to get 
such complete restoration of the function by operation that it 
is impossible for an ordinary observer to recognize any defect, 
as in Cases I, IV, and V. Bahr ® reports that in an analysis 
of forty-four old cases, 35 per cent. showed complete disability 
so far as gaining a livelihood was concerned. On the other 
hand, in a favorable case which terminates satisfactorily, com- 
plete restoration of function of the limb is obtained; in some 
cases so perfect that the patient is unable to detect any differ- 
ence, as in Case IV. 

Regarding the time one should operate: My practice has 
been to allow the acute symptoms of synovitis and injury to 
the surrounding tissues to subside, this usually taking from 
a week to ten days. This, however, may be an unnecessary 
precaution, many preferring to operate as soon after the acci- 
dent as possible, notably Watson Cheyne.!® 

After-Treatment.—A light posterior splint for a week or 
two, after which time the patient should be up and about, using 
crutches or a stick. At the end of four weeks all dressings 
should be removed, except a light protective bandage. Mas- 
sage and passive movement should be carried out after the 
removal of cutaneous sutures, that is, after ten days. If the 
wire suture should cause any superficial irritation, it may be 
removed after six weeks by a small incision with the aid of 
local anesthesia. (In none of my cases has this been neces- 
sary, although I may have to do it in Case VI.) 

In my series the following points of technique were par- 
ticularly observed : 

The operation was done quickly. Rubber gloves were 
used. As soon as the joint was opened, sterilized gauze satu- 
rated in normal salt solution was carefully packed into the 
cavity. Continuous irrigation with salt solution was kept up. 
The only foreign substance, other than the gauze, introduced 
at any time during the operation was a forceps, or curette, to 
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lift out blood-clot. Special care was taken in adjusting the 
torn aponeurosis, particularly in getting careful apposition on 
the lateral aspects. The postoperative treatment included ele- 
vation of the whole limb. Early massage and passive move- 
ment. 

I append an analytical digest of the histories of the seven 
cases which form the basis of the present communication. 


Case I—M. C.; male, twenty-four years; plumber. Date 
of Injury.—June 4, 1895. Nature of Violence.—Direct. Diag- 
nosis.—Transverse fracture, separation of one-half inch. Marked 
synovitis. Operation; Days after Injury.—Fifty-six days. De- 
layed a few days owing to pustular dermatitis due to blister plaster 
having been applied before coming under our notice. Jncision.— 
Median linear. Condition found.—Of bone: Stellate fracture 
upper fragment, two-thirds of whole, fracture surface of lower 
facing forward. Of soft tissues: Large transverse rupture of 
aponeurosis, mass of fibrous tissue between fragments. Suture 
Material.—Silver wire at first introduced but broke, and was 
finally replaced by five strands of silkworm gut through one cen- 
trally drilled opening. Approximation of Fragments.—Impossible 
until a silk suture was passed through aponeurosis above and 
below patella and tied. Postoperative Treatment.—Plaster of 
Paris for six weeks. Result at Present Date-—Complete restora- 
tion of function; has been regularly at work since three months 
subsequent to operation. Recent radiograph shows perfect bony 
union. (Fig. 1.) 

Case II.—H. R.; male; twenty-nine years; delivery driver. 
Date of Injury.—November 20, 1902. Nature of Violence.—Indi- 
rect and direct (fell on knee after he heard and felt the break). 
Diagnosis.—Transverse fracture, low down; marked synovitis; 
severe injury to superficial soft tissues. Operation; Days after 
Injury.—Eleven days. Jncision—Semilunar, convexity upward. 
Condition found.—Of bone: Transverse fracture upper fragment 
three-fourths of whole, fracture surface of both fragments facing 
forward. Of soft tissues: Large oblique rent extending from a 
point about two inches below fracture line on inner side to edge 
of fracture on outer side. Fringes of this, two inches long, hang- 
ing over fracture surface of upper fragment. Suture Material.— 












Fic. 5.—Final result after suture of fractured patella (Case IV) 
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Fic. 7.—Fracture of patella; condition before arthrotomy and suture (Case V1) 
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Fic. o.—Showing skin cicatrix in Cc 


ase VI twenty-eight days after operation. 
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Fic. 11.—Ultimate result in Case VII, treated by non-operative measures ; limb extended 

































Fic. 1.—Radiograph showing result of suture of fractured patella (Case 
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lla; condition before suture (Case 111). 


Fic. 3.—Fracture of pate 
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Single silver wire through centrally drilled openings. Appro-xi- 
mation of Fragments.—Easily brought together. Postoperative 
Treatment.—Plaster of Paris for about six weeks. Result at 
Present Date.—Superficial suppuration from original damage of 
soft parts, synovitis present for some weeks. Some months 
later, while adhesions were being broken down under ether, patella 
again fractured, partly through old fracture line and partly below. 
Posterior splint and straps at once applied for six weeks. Good 
union without separation. Patella freely movable; movement of 
joint is now normal; has been driving laundry delivery regularly 
and with comfort. Recent radiograph shows that bony union is 
not complete, a small fissure being present close to the anterior 
aspect ; this is probably due to the second fracture. (Fig. 2.) 

Case III—J. McN.; male; thirty-three years; laborer. 
Date of Injury —August 24, 1902. Nature of Violence.-—Prob- 
ably direct. Diagnosis.—Transverse fracture, treated with strap- 
ping and posterior splint; unable to walk at end of four months; 
separation of three-fourths of an inch. Operation; Days after 
Injury —One hundred and twenty-nine days. Incision —Semi- 
lunar incision, convexity downward. Condition found.—Of bone: 
Transverse, two-thirds in upper fragment, lower fragment facing 
forward. (Fig. 3.) Of soft tissues: Thin fibrous band connected 
separated fragments. Suture Material.—Silver wire through two 
laterally drilled openings. Approximation of Fragments.—Easily 
brought together. Postoperative Treatment.—Plaster of Paris for 
five weeks. Result at Present Date-—Man has been regularly at 
work and reported that he was perfectly well. Have been unable 
to get recent radiograph. 

Case IV.—F. L.; male; fifty years; carpenter. Date of In- 
jury.—December 19, 1902. Nature of Violence.—Direct. Diag- 
nosis.—Transverse fracture. Operation; Days after Injury.— 
Sixteen days. Jncision—Semilunar incision, convexity down- 
ward. Condition found.—Of bone: Transverse one-third in upper 
fragment, both fracture surfaces facing forward. (Fig. 4.) Of 
soft tissues: Aponeurosis torn below line of fracture; upper por- 
tion lying between fragments in numerous bands and threads. 
Suture Material_—Silver wire through one centrally drilled open- 
ing. Approximation of Fragments.—Easily brought together. 








Postoperative Treatment.—Plaster of Paris about three weeks. 


Massage and passive movement at end of third week. Result at 
20 
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Present Date.—Complete restoration of function. Radiograph 
shows bony union. (Fig. 5.) 

Case V.—T.L.; male; forty-one years; stonemason. Date 
of Injury.—November 22, 1903. Nature of Violence.—Direct. 
Diagnosis.—Well-marked transverse fracture, synovitis. Opera- 
tion; Days after Injury—Eight days. Jncision.—Semilunar in- 
cision, convexity downward. Condition found.—Of bone: Trans- 
verse, with comminution of lower fragment, three-fourths in upper 
fragment. (Fig. 6.) Of soft tissues: Aponeurosis torn below 
line of fracture, upper portion lying between fragments in numer- 
ous bands and threads. Large blood-clots in joint cavity. Suture 
Material.—Chromic catgut suture through laterally drilled open- 
ings in upper fragment; passed between comminuted lower frag- 
ments out through the patellar ligament; reintroduced and passed 
between the bone and aponeurosis on extreme lateral aspects and 
out through aponeurosis to a point close to top of opening in 
upper fragment and tied. Approximation of Fragments.—Easily 
brought together. Postoperative Treatment.—Posterior splint and 
elevation of thigh for a few days. Early massage and passive 
movement. Result at Present Date-—Gradual return of function; 
patella freely movable; no pain. Have been unable to get recent 
radiograph. 

Case VI.—E. C.; male; twenty-two years; laborer. Date of 
Injury.—December 29, 1903. Nature of Violence.—Indirect. 
Diagnosis.—Transverse fracture; marked synovitis; separation 
three-fourths of an inch. Operation; Days after Injury.—Thirteen 
days. IJncision—Semilunar incision, convexity downward. Con- 
dition found.—Of bone: Transverse fracture. (Fig. 7.) Of soft 
tissues: Aponeurosis torn below line of fracture, upper portion 
lying between fragments in numerous bands and threads. Large 
blood-clot in cavity. Suture Material.—Silver wire through two 
laterally drilled openings. Approximation of Fragments.—Easily 
brought together. Postoperative Treatment.—Posterior splint and 
elevation of thigh for a few days, followed by early massage and 
passive movement. Result at Present Date-—Walked without 
assistance or support in two weeks; complete return of function. 
Recent radiograph (Fig. 8) shows shadow produced by new bone. 

Case VII.—J. B.; male; thirty-two years; beer-bottler. 
Date of Injury.—October 10, 1902. Nature of Violence.—Indi- 
rect. Diagnosis.—Transverse fracture ; slight separation ; marked 
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synovitis; eversion forward of lower fragment; crepitus easily 
elicited. Treatment.—Strapping, posterior splint, elevation of leg, 
massage. Result at Present Date——Separation of fragments in 
repose about two and a half inches (Figs. 11 and 12), function 
good. Walks with some lameness, and is unable to control limb in 
stepping down from an elevation, as in walking down stairs. 


Of the six cases operated upon all walked without lame- 
ness, and are able to go up and down stairs without any 
noticeable difficulty. The one case that showed lameness, 
namely, that unoperated upon, was unable to step down from 
a chair, although he has what is called a good result. 

My thanks are due to Mr. W. P. Watson, director of 
the X-ray laboratory of the Montreal General Hospital, for 
the excellent radiographs he has supplied. 
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MULTIPLE RESECTION OF INTESTINES IN CHILD SIX 
AND ONE-HALF YEARS OLD; POSTOPERATIVE OB- 
STRUCTION, WITH A THIRD ANASTOMOSIS; RECOVERY. 


Dr. JouN F. ERDMANN presented a boy, six and one-half 
years old, who was admitted to Gouverneur Hospital on February 
30, last, about 9 p.m. The history obtained was that some time 
between six and eight o’clock that evening he was run over by 
a wagon, the wheel or wheels passing from the anterior superior 
iliac spine of the left side upward and obliquely across the 
abdomen. A contusion about three inches long by an inch and 
one-half wide was seen in the vicinity of the left anterior superior 
iliac spine. 

At 4 p.M. on the following day, when Dr. Erdmann first saw 
the patient, his temperature was 101.2° F.; pulse, 128. The 
abdomen was rigid and distended; there was pain on palpation. 
The patient had vomited; his bowels had not moved. 

Through a median incision, a tear two inches long was found 
in the left peritoneal layer of the mesosigmoid. Further search 
revealed a mass of intestine, fully ten inches long, from which 
the mesentery was torn off, leaving a triangular gap with a base 
of about four and a half inches. The mid-portion of this section 
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contained a gangrenous area about one by two inches in size. A 
second section of the intestine, in close proximity, was found with 
a triangle of its mesentery ecchymotic and gangrenous. The 
base of this was fully two and a half to three inches long. The 
intestine supplied by the vessels of this portion of mesentery, 
about five and a half to six inches long, was gangrenous in 
several small areas, and at each end of the destroyed mesentery 
the intestinal loop had a peculiar, cordlike constriction. These 
two sections of intestine were excised and anastomosed with 
Murphy buttons. The abdomen was then closed without drain- 
age, the entire operation taking forty minutes. 

The boy’s reaction to the operation was favorable. The first 
button was passed on the ninth and the second on the twentieth 
day. About the fifteenth day, the patient’s abdomen began to 
swell and his countenance became anxious. There was total ob- 
struction for twenty-four hours, when he again began to improve, 
and continued to do so until the 28th of March, when some of his 
family smuggled fruit and cake to him, of which he ate his fill, 
and which was followed by profound obstruction, tympany, and 
vomiting. The abdomen became rigid and painful; pulse, 140. 

On March 30 the abdomen was again opened, and it was 
found that a complete separation had occurred between the ends 
of the formerly apposed and anastomosed sections. A pouch or 
walled-off pocket of about two inches long and fully two and a 
half inches in diameter was present, and by reason of overdisten- 
tion this ruptured and permitted of sufficient leakage of intestinal 
contents to create the peritoneal manifestations. Owing to ad- 
hesions, it was impossible to bring these separated ends into the 
abdominal wound. They were thereupon anastomosed laterally 
by dropping one-half the button into each end, then taking a 
purse-string suture about each end fully three-eighths of an inch 
away from the free edge, and inverting the open end. As the 
sutures were drawn tight, the button halves were forced together 
by nicking the gut over the stem of the female half, and then 
forcing the male stem, covered by the intestinal wall, into it. 
The cavity was wiped out, a small drain placed in the vicinity 
of the anastomosis, and the wound sutured. The patient began 
to improve immediately, and had entirely recovered by May 1. 
The third button was passed ten days after its insertion. 
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STONE IN THE PELVIC URETER (FEMALE). 


Dr. GeorGE E. Brewer presented a woman, forty-three 
years old, who was admitted to Roosevelt Hospital in the autumn 
of 1903. Fourteen years before she first experienced an attack 
of pain in the lower left abdomen; this attack lasted six days. 
Five years later she had a similar attack lasting twelve hours. 
This time the pain radiated to the groin and thigh, and there was 
a sense of numbness in the external genitals on the same side. 
Since that time she had had about a dozen similar attacks, with 
more or less constant discomfort in the flank and groin. In one 
of these attacks there was moderate hematuria. Three years 
ago she underwent an operation on the left ovary, which was 
followed by a period of relief for several months. The pain, 
however, recurred, and during the past two years it had been at 
times severe and compelled her to give up her work. 

When the patient was admitted to the hospital she had an 
extensive ventral hernia at the site of the previous operation. 
There was moderate tenderness over the left kidney at a point 
two inches below and to the left of the umbilicus, in the neigh- 
borhood of the external abdominal ring, and, by vaginal examina- 
tion, in the left half of the roof of the pelvis. These points of 
tenderness varied somewhat on different occasions, and at times 
none but the kidney tenderness could be elicited. The urine was 
cloudy, containing a faint trace of albumen and considerable pus. 
While in the hospital she had an acute attack of colic, the pain 
radiating to the groin and thigh, but without hematuria or evi- 
dences of hydronephrosis. An X-ray examination of the kidney 
was negative. The attack of colic was so characteristic, however, 
that an exploratory operation was advised. 

Under ether anzsthesia, a generous oblique incision was 
made in the flank, exposing the kidney and upper part of the 
ureter. The kidney was incised, the finger passed into its pelvis 
and every calyx explored, with negative result. A _ flexible, 
metallic ureteral sound was passed into the ureter and could be 
introduced to the wall of the bladder; beyond that point it could 
not be pushed. There was no feeling of a foreign body touching 
the sound, its failure to pass into the bladder being apparently 
due to stenosis of the ureteral orifice rather than to obstruction 
by acalculus. To verify this, however, the incision was extended 
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to the inguinal region, and the ureter followed down with the 
finger to its junction with the bladder. As no stone could be 
felt, and as the injection of a solution of methylene blue into the 
pelvis of the kidney immediately appeared in the bladder urine, 
further search was abandoned. The wound was closed by layer 
sutures, a small cigarette drain being left, extending to the kidney 
incision. 

The wound healed kindly, and several weeks later the patient 
submitted to an operation for the cure of the ventral hernia. 
While she was still in bed from the latter operation, another 
attack of colic occurred similar to those she had experienced 
before. After her recovery from the last operation, another X-ray 
picture was taken obliquely through the pelvis, which showed 
the presence of a calculus in the lower end of the ureter. The 
patient refused further operative treatment and was discharged 
from the hospital. Three or four months later she experienced 
an attack of acute, left-sided pain, accompanied by chills, fever, 
and sweats. During the attack, the region of the left kidney was 
exquisitely tender; the kidney was apparently enlarged from dis- 
tention of its pelvis. This attack subsided in about one week. 
Two or three weeks later she was readmitted to the Roosevelt 
Hospital. 

Under ether anesthesia, the urethra was dilated until it 
admitted the forefinger. With this the region of the left ureteral 
opening was palpated, and a small, oval calculus distinctly felt 
beneath the mucous membrane. The bladder was then distended 
with ten ounces of sterile salt solution. The biadder was opened 
above the pubes and its walls retracted with three large abdominal 
retractors. A bent probe passed through the left ureteral orifice 
touched the stone. The orifice was then slit up for a distance 
of a quarter of an inch, the stone readily seized with the forceps, 
and withdrawn. After thorough irrigation, the bladder was closed 
tightly with three layers of chromicized catgut, the other struct- 


ures approximated, and the cutaneous wound partly closed with 
silk. A small gauze drain was left, extending to the cavity of 
Retzius. The patient was catheterized every two hours for the 
first three or four days. The wound healed kindly; there was no 
leakage; the patient had since been entirely free from pain. 











588 NEW YORK SURGICAL SOCIETY. 


STONE IN THE PELVIC URETER (MALE). 


Dr. BREWER presented a man, thirty-four years old, who was 
admitted to the Roosevelt Hospital in March, 1904. When he was 
eight years old, he experienced an attack of right-sided colic, the 
pain radiating from the flank to the groin, glans penis, and testis. 
Since that time he has had many similar attacks. At thirteen 
years of age he had a very severe attack, which lasted five days 
and was accompanied by the passage of red urine. Eleven years 
later he had another severe attack which lasted six days. In none 
of these attacks was there any apparent swelling in the region 
of the kidney. Three years ago an X-ray picture taken of the 
kidney region was negative. 

Up to one year ago the patient was under the care of Dr. 
George K. Swinburne, of this city, who informed Dr. Brewer that 
the urine had always been clear and free from any evidence of 
tenal or bladder infection. Shortly after this the patient visited 
a dispensary, where a sound was introduced for purposes of ex- 
ploration. This was immediately followed by an acute infection 
of the bladder, and since that time the urine had never been free 
from pus. Six months ago the right kidney was explored at the 
City Hospital. No stone was found, but, as the kidney was some- 
what movable, nephrorrhaphy was done. No relief followed this 
procedure, and during the past five months the patient had suf- 
fered more or less constant pain in the right inguinal region, 
chiefly located at a point near the external abdominal ring. Three 
days ago he experienced another severe attack, which was so 
acute in character that he was unable to sleep, and for two days he 
rolled about on the bed and floor, screaming and vomiting. The 
urine was albuminous and turbid from pus. There was slight 
tenderness over the kidney and ureter, more particularly over 
its lower portion. An X-ray examination revealed the presence 
of a stone in the pelvic ureter, near the spine of the ischium. 

Under ether anzsthesia, a curved incision was made about 
two inches about Poupart’s ligament, and the muscular layer 
divided until the peritoneum was reached. This was retracted 
inward and stripped from the side wall of the pelvis, freely ex- 
posing the iliac vessels and ureter. The ureter was easily followed 
into the pelvic cavity, and the stone was found about one inch 
below the brim of the pelvis. Above this point the ureter was 
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dilated to the size of the forefinger and considerably thickened. 
The stone was easily pushed upward to a more healthy portion of 
the ureter and extracted through a small, longitudinal incision. 
This incision was then tightly closed with a single row of fine, 
chromicized catgut sutures. Over this was placed a mass of sub- 
peritoneal fat, which was also sutured to the ureteral wall. After 
this the parts were allowed to fall into place and the wound united 
by layer suture. A small cigarette drain was left in the lower 
angle of the wound, extending to the subperitoneal space. 

The patient’s recovery was uneventful. There was no leak- 
age. He was discharged on the twenty-fifth day after operation. 

Dr. LILIENTHAL said that he had a case under his observation 
at present in which the symptoms pointed to the presence of a 
stone in the pelvic ureter. A few days ago, after an injection 
of indigo-carmine in the gluteal regions, both ureters were cathe- 
terized. The urine drawn from the left side, where the symptoms 
were practically mil, escaped freely and contained plenty of color- 
ing matter. On the right side, where the kidney was rather 
large and movable, very little urine escaped, and this contained 
scarcely any coloring matter. This was probably due to the fact 
that the kidney on that side was not secreting. One of the symp- 
toms that had led to the suspicion of stone was hematuria. X-ray 
pictures of both kidneys failed to show the presence of stone. 

Dr. BREWER said that about a year ago he saw a case in which 
the X-ray disclosed the presence of a ureteral calculus. In spite 
of severe and repeated attacks of colic, the patient refused opera- 
tion. One night, during such an attack, he drank two quarts of 
Poland water within an hour, and after another hour of excru- 
ciating pain the calculus was spontaneously expelled. 

About eight weeks ago, Dr. Brewer said, he was called to 
see a young woman who was supposed to have appendicitis. 
She was having a good deal of pain, which was located exactly 
over the external abdominal ring. He decided that the case was 
not appendicitis, and advised against operation. Six weeks later 
he was again called to see her. He was still convinced that the 
case was not one of appendicitis, but, as the pain had lasted about 
two months, an exploratory operation was deemed justifiable. 
The patient was sent to the hospital and an X-ray picture taken, 
which revealed a stone in the ureter, and thus cleared up the 


diagnosis. 
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ADENOMA OF AN ACCESSORY THYROID, CAUSING MARKED 
TRACHEAL STENOSIS. 

Dr. BREWER presented a man, fifty-two years old, a physician, 
who first came under his observation in the latter part of March, 
1904. 

Some three years ago, on exertion, he first noticed slight 
difficulty in breathing. He attributed this to lack of exercise and 
progressively increasing body weight. Some months later it was 
noticed that there occurred occasional attacks of rather pronounced 
dyspnoea, always following some unusual exertion. Believing 
that the trouble was asthmatic in character, his treatment consisted 
of the usual remedies for this condition. During the past six 
months the difficulty in breathing had greatly increased, the dysp- 
ncea becoming almost continuous. At certain times it was intense, 
and would be accompanied by cyanosis. This so interfered with 
his work that he at last consulted Dr. Francis J. Quinlan, of this 
city, who on examination with the laryngoscope readily detected 
a very decided encroachment upon the caliber of the trachea by 
an oval mass apparently springing from the right half of the 
tracheal wall. This tumor was smooth, oval, and covered, appar- 
ently, with healthy mucous membrane. It left a semilunar tracheal 
aperture about a quarter of an inch in diameter. The patient was 
also seen in consultation by Dr. Holbrook Curtis, who verified 
the diagnosis and referred him to Dr. Brewer for treatment. 

In addition to the above findngs, Dr. Brewer noticed a very 
slight bulging at the root of the neck, to the right and just above 
the sternoclavicular articulation. On deep palpation, a hard, oval 
mass was felt extending into the mediastinum. Moderate pressure 
on this mass caused an immediate increase in the dyspnoea, and a 
greater degree of pressure produced absolute tracheal obstruction. 
From these findings, the diagnosis was made of an extratracheal 
tumor, producing a marked indentation of the right wall of the 
trachea. 

As a course of potassium iodide had already been tried with- 
out any improvement, an immediate operation was advised. 

During the following four or five days, while the patient was 
arranging his affairs preparatory to entering the hospital, the 
dyspnoea was markedly increased. He was unable to lie down, 
and on the night before entering the hospital his symptoms were 
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so urgent that a brother physician passed the night in his house 
administering oxygen and stimulants freely. On the following 
afternoon he was again seen at the hospital by Dr. Brewer, in 
consultation with Drs. Quinlan and Curtis. The symptoms were 
so urgent at this time that it was decided to operate immediately, 
as it was feared he could not survive until the following morning. 

In view of the alarming dyspnoea and the difficulties of the 
operation, it was decided to intrust the anzesthetic to Dr. Thomas 
L. Bennett, who promptly responded and administered chloro- 
form. The patient at first took the anesthetic kindly, but as soon 
as the position of the head was changed to allow the performance 
of a preliminary tracheotomy, the dyspnoea became extreme, with 
grave cyanosis. 

An incision was made in the median line from the cricoid 
to the suprasternal notch, and thence continued downward towards 
the right in a curved direction for about three inches. The tissues 
overlying the trachea were rapidly divided and retracted, until 
the isthmus of the thyroid was exposed. This occupied prac- 
tically the entire space between the cricoid and the sternum, and 
was exceedingly voluminous and vascular. 

Considerable delay was caused by the application of a number 
of mass ligatures, so that the thyroid tissues could be divided to 
expose the trachea. While this was in progress the patient ceased 
to breathe and the skin became livid. As the cut surface of the 
thyroid was bleeding profusely, it seemed unwise to make an 
attempt to open the trachea, which was pushed well to the left 
by a large, encapsulated tumor which lay beneath the thyroid 
gland, partly within and partly above the mediastinum. About a 
minute and a half were consumed in arresting the hemorrhage, 
during which time the respiration was completely arrested. As 
soon as the hemorrhage was controlled, an incision was made 
into the trachea, and an attempt made to introduce a tube. Owing 
to the narrowness of the lumen, only the smallest-sized infant 
tube could be introduced. Respiration was at once re-established, 
and the patient’s color improved. The thyroid and other tissues 
were gradually dissected away from the tumor, which was found 
to be completely encapsulated, and to lie closely adherent to the 
trachea, the cesophagus, the recurrent laryngeal nerve, the jugular 
and innominate veins, and the innominate artery. About one hour 
was consumed in dissecting the tumor free from these structures, 








592 NEW YORK SURGICAL SOCIETY. 


after which the wound was partly closed; a large drain was left 
in the middle third, with the view of keeping the wound open and 
exposing the tracheal wall for subsequent X-ray treatment in case 
a histological examination revealed any signs of malignancy. 

The patient’s recovery was prompt, and, aside from a short 
period of iodoform poisoning, it was uneventful. Laryngoscopic 
examination showed a paralysis of the right vocal cord, but a 
great increase in the lumen of the trachea. The vocal paralysis 
was undoubtedly due to division of the recurrent laryngeal nerve. 
On examination, the tumor proved to be an adenoma, probably 
of an accessory thyroid, and it showed in places slight changes 
suggesting carcinomatous degeneration. 

Dr. F. KAMMERER said that surgeons who had much expe- 
rience with thyroid tumors could well appreciate the difficulties 
of an operation like the one described by Dr. Brewer, especially 
when hemorrhage and dyspnoea were present at the same time, 
and the question arose which of the two to attend to first. The 
situation thus created was one of the most trying surgeons could 
meet with. Years ago, when the speaker saw cases more fre- 
quently, it was considered a very dangerous procedure to do a 
tracheotomy in connection with extirpation of the thyroid gland. 
The former should only be done when all other attempts to relieve 
dyspnoea had been exhausted. The large wound cavity was liable 
to be infected after opening the trachea, and therein lay the 
danger. 

Dr. Kammerer said that as long as a malignant tumor of the 
thyroid did not perforate its capsule, the prognosis was relatively 
good. He recalled one such case, a large, encapsulated malignant 
tumor, in which the patient lived for a period of twelve years. 
When perforation and carcinomatous infiltration of surrounding 
tissues had occurred, the outlook was very unsatisfactory. 

Dr. FrANcIs J. QUINLAN (by invitation) said that when the 
patient shown by Dr. Brewer first came under his observation, 
which was several weeks prior to the operation, he presented all 
the symptoms of one who was suffering from stenosis of the 
larynx or trachea. The laryngoscope revealed the cause of the 
dyspnoea. The trachea had the appearance of a funnel struck by 
a hammer. Although there was no reason to suspect syphilis, the 
patient was given a thorough course of specific treatment, without 
resulting benefit. Macroscopically, the tumor removed by Dr. 
Brewer looked like an enormous sarcoma. 
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Dr. BREWER said that while the supposition was that this 
was an adenoma of an accessory thyroid, it was evident that the 
thyroid was separate from this distinctly encapsulated tumor. It 
was easily peeled off and separated. Its lower part was fibrous 
in character. The speaker said his impression was that it was 
one of those thyroid masses which grew in the wall of the gland, 
and yet were distinct from the thyroid itself. 


CALCULI IN THE COMMON DUCT; CHRONIC CHOLAN- 
GEITIS; CHOLECYSTECTOMY AND CHOLEDOCHOTOMY. 

Dr. CHARLES H. PECK presented a man, aged fifty years, who 
was referred to him, March 22, 1904, by Dr. L. O. Monory. 
The man had been ill for about three years with pains in the 
upper abdomen, chills, fever, sweating, slight jaundice, and loss 
of flesh and strength. For a long time he had been under treat- 
ment in Philadelphia, where he had consulted a number of physi- 
cians, but obtained only temporary relief. He came to New York 
in November, 1903, and had been more or less constantly under 
treatment. While not confined to bed, he was too ill to attend to 
his work. The chills, fever, and attacks of pain occurred fre- 
quently, but without regularity; usually at intervals of from one 
to three days. The chills were often severe, lasting from twenty 
to thirty minutes. The pain was variable in character and dura- 
tion, often lasting several hours. Icterus slight and variable. 

While the patient was in Dr. Peck’s office he was taken with 
a severe chill, which lasted about twenty minutes. His tempera- 
ture immediately afterwards, taken in the mouth, was 102° F.; 
pulse, 112. On examination, there was an area of increased 
resistance in the region of the gall-bladder, but the mass could 
not be distinctly outlined. There was moderate tenderness and 
rigidity; otherwise, abdominal palpation was negative. Slight 
icterus. Leucocyte count, 17,000. 

The patient was admitted to the French Hospital on March 29, 
1904. He had had no chills during the preceding week, and the 
pain and tenderness have subsided considerably. Leucocyte count, 
11,000. Operation, two days later, under ether anesthesia. The 
region of the gall-bladder was exposed through a five-inch in- 
cision, vertical through the right rectus, then oblique towards 
xiphoid. The gall-bladder was buried in dense adhesions, small 
and thick-walled, firmly attached to the transverse colon. Chole- 
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cystectomy was done by the Lilienthal method, with a traction 
suture of chromic gut through the cystic duct, and a clamp above 
it at the base of the gall-bladder. A perforation on the under 
surface of the gall-bladder was exposed on separating it from 
the transverse colon, and a small quantity of bile escaped, the 
dense adhesions having prevented previous leakage. The viscus 
measured less than two inches in length; its walls were greatly 
thickened; its cavity much contracted. A small amount of thin 
pus was found in a closed pocket at the fundus. 

The stump of the cystic duct was now drawn up by the 
traction suture, and a greatly dilated common duct exposed, in 
which a movable stone could be felt. With scissors, the stump 
of the cystic, common, and hepatic ducts were freely slit open; 
both the hepatic and common ducts were much dilated, readily 
admitting the forefinger. A large stone was felt high in the 
hepatic duct and removed with forceps; another was removed 
from the lower end of the common duct, where it had acted as a 
ball-valve. A probe was passed into the duodenum, and no other 
calculi were found. A small drainage tube was passed well into 
the hepatic duct and fastened in place by two fine, chromic gut 
sutures, placed laterally, as suggested by Mayo. A single chromic 
gut stitch was then taken in the common duct below the tube, and, 
after cleansing, three cigarette drains were placed in Morrison’s 
space down to the duct. The abdominal wall, excepting at the 
point of drainage, was closed. 

The patient reacted well from the operation, and his bowels 
moved in response to an enema at the end of forty-eight hours. 
Bile drained freely through the tube in the hepatic duct until the 
third day, when the tube was removed. Subsequent to this, bile 
escaped from the wound in constantly diminishing amount until 
the twenty-second day. 

There was no recurrence of pain, chills, nor fever after the 
operation, and convalescence was uneventful, with the exception 
of a slight separation of the upper end of the wound, which was 
caused by the patient’s getting out of bed about the sixth or 
seventh day. This caused some delay in the closure of the abdomi- 
nal wound. The patient left the hospital on May 3 practically 
well. 

Dr. LILIENTHAL thought the method followed by Dr. Peck 
was superior to that suggested by Mayo in a recent issue of the 
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New York Medical Record. In cholecystectomy by the latter 
method, the beginning was made in the cystic duct, and ligation 
was practised with the idea that there would be less haemorrhage. 
The speaker said he did not think the hemorrhage was apt to be 
severe; certainly not until the cystic duct was reached. What 
bleeding there was came from the liver. The disadvantage of the 
method was that one then had the cystic duct sealed, and if it 
became necessary to proceed with work on the common duct, 
another operation, choledochotomy, would have to be done. 

Referring to the small size of the gall-bladder in Dr. Peck’s 
case, Dr. Lilienthal said that the small gall-bladders were usually 
more difficult to take out than large ones. 

Dr. PECK, in closing, said that this was the first time he had 
attempted a cholecystectomy by this particular method. The 
hemorrhage was easily controlled. The chief difficulty was in 
separating the adhesions from the transverse colon and liver. The 
hepatic and common ducts were so large that they could be easily 
followed, and with the finger the stone could be palpated. The 
readiness with which the widely opened hepatic and common ducts 
closed upon suture was particularly gratifying. The closure was 
continuous, and complete in about three weeks, although they had 
been laid widely open for a distance of over two inches. 

NEPHRECTOMY FOR SARCOMA. 

Dr. CHARLES N. Down presented a girl, six years old, who 
was admitted to St. Mary’s Hospital on March 28, 1904. Her 
family and previous personal history was unimportant, and the 
child was in good health until six months before her admission, 
when she began to have pain in the left hypogastrium and left 
lumbar region. She frequently felt nauseated. She first noticed 
a swelling in the left hypogastrium two months before admission. 
This had grown rapidly. She had lost much in weight and 
strength. Her urine had occasionally been dark-colored of late. 

When the patient came to the hospital she was pale and ema- 
ciated. The heart and lungs were normal. The abdomen was 


greatly distended and the superficial veins much dilated. A tense, 
elastic, smooth tumor could be felt within the abdomen, extend- 
ing from the diaphragm into the left part of the pelvis, pushing 
back into the lumbar region and across the median line in front 
for two or three inches. Its general outline was globular; it was 
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very slightly movable. The urine was of a specific gravity of 
1028; acid; it contained no albumen, blood, casts, nor sugar. 
The leucocyte count was 13,000. 

March 30, an oblique incision was made, beginning at the 
twelfth rib at the margin of the quadratus lumborum above the 
anterior superior iliac spine, and extending across to the median 
line below the umbilicus. The peritoneum was incised for about 
four inches. The tumor was only slightly adherent to the sur- 
rounding tissues, and was enucleated with little difficulty and very 
slight hemorrhage. The ureter and renal vessels were ligated 
separately. The peritoneal wound was closed with catgut, the 
fascia with chromicized gut, and the skin with silkworm gut, with 
a small silkworm-gut drain. Convalescence was prompt and un- 
eventful. There was a free secretion of urine, of good quality, 
from the start. 

Pathologically, the tumor proved to be a sarcoma of the peri- 
thelial type, originating within the kidney capsule, probably from 
the outer coating of the blood-vessels. It seemed not to be of 
adrenal origin. 

The pathological report by Dr. Frank S. Mathews was as 
follows: “ The tumor lies beneath the kidney capsule, and between 
it and the kidney parenchyma. On section, the tumor is found to 
consist of cells, spindle or polyhedral, sometimes arranged in 
rows, with a small amount of stroma between them. The masses 
of tumor cells are arranged around a central blood-vessel. These 
vessels often have a wide lumen, and do not show the usual num- 
ber of coats, but the tumor mass of cells seems to take the place 
of adventitia. 

“The striking features of the tumor are its relation to the 
blood-vessels, and the rows of cells extending radially from the 
central blood-vessels. Sections at the junction of the tumor and 
renal parenchyma show the tubules and tufts compressed but not 
infiltrated with tumor tissue. In other places, the kidney tissue 
remains practically normal. The diagnosis is perithelioma, or 
perithelial sarcoma.” 

Dr. Dowd said the case illustrated the ease with which these 
sarcomata could sometimes be removed, even after attaining a 
large size. As bearing upon the prognosis and the ordinary opera- 
tive mortality, the statistics collected by Dr. Waller, of Baltimore 
(ANNALS OF SuRGERY, Vol. xxvi), were of interest. A careful 





SS 














NEPHRECTOMY FOR SARCOMA. 597 


study of the recorded cases and a review of the histories of sev- 
enty-four operative cases showed that the operative mortality was 
36.48 per cent. and the mortality within three years between 73 
and 93 per cent. The percentage of cures followed beyond the 
three-year limit was 5.4 per cent. The life period was apparently 
increased 8.69 months by the operation. 

Dr. KAMMERER Said he was surprised to hear that Dr. Dowd 
had expericiiced so little difficulty in developing such a very large 
tumor. In a similar case which the speaker reported about five 
weeks ago, signs of a recurrence had already become apparent. 
In that instance, great difficulty was experienced in raising the 
tumor above the crest of the ileum with the patient in the lateral 
position. Out of six cases that had come under his observation, 
the speaker said he had succeeded in extirpating the tumor in 
three. The three in which he had been unsuccessful were his 
earlier cases, and he had perhaps been too timid in his attempts, 
on account of the size of the growths. 

Dr. LILIENTHAL asked Dr. Dowd whether he employed the 
Trendelenburg posture in operating on his case? In two cases 
that had come under his observation, he had been enabled to 
extirpate the growths without opening the peritoneum at all. In 
one of these the tumor was almost as large as the specimen shown 
by Dr. Dowd; in the other it was smaller. The Trendelenburg 
posture was employed in both instances, and seemed to facilitate 
the manipulations very much. The speaker recalled two cases 
of enormous sarcoma of the kidney that had been shown some 
years ago by Dr. Abbe, who emphasized the importance of this 
position in facilitating the work. 

Dr. KAMMERER said he thought the ideal posture in these 
operations was the lateral position. Personally, he would attack 
all these tumors from the retroperitoneum, opening the perito- 
neum, however, in order to assure himself as to the position of the 
ascending or descending colon. The colon was at times not recog- 
nizable to the touch, but when seen it could easily be stripped off 
to the inside of the growth. 

Dr. Down, in closing, said that he had considered the use of 
the Trendelenburg position in this case, but thought that it would 
not have been an advantage. No great difficulty was experienced 
in removing the growth. The peritoneum laid over it like a fold, 
and would have had to be incised, no matter what the posture was. 
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PLASTIC OPERATION FOR THE RESTORATION OF THE 
LOWER LIP. 


Dr. F. KAMMERER presented an old man, whose entire lower 
lip had been involved in an epitheliomatous growth. In order to 
remedy the defect left by its removal, a quadrangular flap was 
removed from the cheek, carried down, and sutured to the remnant 
of the lower lip. The cosmetic effect of the operation was excel- 
lent. Dr. Kammerer said he thought this method was preferable 
to that of carrying a flap up from the neck, as the latter did not 
possess the advantage of an internal mucous surface. 


REMARKS ON POSTOPERATIVE INTESTINAL OBSTRUC- 
TION, WITH A REPORT OF THREE CASES. 

Dr. CHARLES H. Peck read a paper with the above title, for 
which see page 510. 

Dr. JOHN F. ERDMANN said he had seen several cases of 
postoperative intestinal obstruction. Three years ago he was 
called upon to relieve this condition in a boy who had been oper- 
ated on in Brooklyn eight months previously for a suppurative 
appendicitis. When Dr. Erdmann saw him, he was suffering 
from profound intestinal obstruction. This was found to be due 
to an adhesive band. The cause of the obstruction was relieved, 
but the patient died from shock. 

Four years ago he operated on a boy at St. Mark’s Hospital. 
The patient had been running a septic temperature for several 
weeks, and had a large tumor in the right iliac region. This 
proved to be an abscess. This was evacuated, leaving an immense 
cavity, which required prolonged packing. It finally healed, and 
the patient left the hospital, refusing to submit to any further 
operative interference for the purpose of removing the appendix, 
from which the abscess had probably originated. Several months 
later he had an attack of intestinal obstruction, and died without 
operation. 

The question of postoperative intestinal obstruction, Dr. Erd- 
mann said, seemed to him to be largely one of prophylaxis. A 
movement of the bowels should be insisted on within twenty-four 
hours after the operation, and during each succeeding twenty-four 
hours. No morphine should be given; if any opiate is needed for 
the pain, codeia would usually be found satisfactory. Personally, 
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the speaker said, he had never had a case of postoperative intes- 
tinal obstruction, excepting in the abscess case reported above. 

Dr. BREWER said he thought these cases were comparatively 
common. He had certainly seen six or seven cases of postopera- 
tive intestinal obstruction, three within the past year. One of 
these followed general peritonitis after an operation on the gall- 
bladder; one resulted from an abscess of the appendix, and the 
third occurred in a woman who had had eleven laparotomies per- 
formed for various reasons, most of them for intestinal obstruc- 
tion. In that case, Dr. Brewer’s laparotomy was the sixth time 
the patient’s abdomen had been opened for intestinal obstruction. 
The intestines were everywhere matted together, and there were 
a number of distinct angulations. She recovered from that opera- 
tion, but a recurrence of the condition was looked for. 

Dr. LILIENTHAL was also of the opinion that intestinal ob- 
struction following intra-abdominal operations was unfortunately 
very common. He recalled one case where he had operated for a 
ruptured liver abscess. ‘The man had general peritonitis, from 
which he recovered. A year later he had intestinal obstruction, 
for which he was operated on too late and died. In two other 
cases coming under his observation, the intestinal obstruction 
followed operations for acute appendicitis. 

Dr. Lilienthal said he did not think it was always possible 
to prevent the formation of adhesions. Some persons seemed to 
have an idiosyncrasy in that direction, and became subject to 
permanent adhesions more readily than others. Women seemed 
to be more subject to them than men. He had seen cases of 
so-called clean appendicectomy followed by adhesions. The 
speaker said he thought Dr. Peck had done a valuable service in 
emphasizing the fact that all cases of laparotomy should be 
watched for several weeks subsequent to the operation, particu- 
larly in respect to diet and the action of the bowels. These 
factors were too often neglected. 

Dr. Dowp mentioned a case of intestinal obstruction in 
which he had assisted Dr. Henry C. Coe where the condition 
was the result of injections made by a quack for the cure of 
hernia. An enormous number of adhesions were found, pro- 
ducing tight occlusion of the intestine. The injections in that 
case must have been made into the peritoneal cavity. 

Dr. Peck, in closing, said he particularly wished to empha- 
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size the importance of the after-treatment of laparotomy cases. 
If these patients were safely tided over the first six or eight 
weeks, the great majority of adhesions would have become ab- 
sorbed by that time, and the danger of intestinal obstruction would 
be comparatively slight. As Dr. Lilienthal had suggested, some 
persons may be predisposed to the formation of permanent adhe- 
sions; but in the great majority of cases the obstruction occurred 
within the first two weeks, and many of them could probably 
have been prevented by proper attention to diet and the condition 
of the bowels. 
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CARCINOMA OF THE CHEEK. 


Dr. NICHOLAS SENN presented a patient upon whom he had 
recently operated for an extensive carcinoma involving the left 
cheek. When admitted, the left cheek was the seat of an extensive 
swelling, in the centre of which was a perforation which com- 
municated with the cavity of the mouth. Sections of curetting 
under the microscope showed it to be a case of unusually malig- 
nant form of carcinoma that had its starting-point somewhere 
about the alveolar process on the left side and involved the entire 
cheek. There was extensive regional dissemination, although the 
disease had lasted only three or four months. The submaxillary 
lymphatic glands were involved. In the absence of glandular 
involvement along the sheaths of the vessels of the neck, a radical 
operation seemed justifiable. The entire cheek was removed, 
leaving the angle of the mouth and a small portion of the cuta- 
neous covering of the cheek. The periosteal covering of the 
lower jaw on the corresponding side was sacrificed together with 
the submaxillary gland and the whole chain of lymphatics. An 
enormous defect remained, which required a very extensive plastic 
operation to cover in. Owing to quite an extensive alopecia 
behind the frontal region, it was possible to utilize in this case a 
temporofrontal flap. A large flap was raised from the left tem- 
poral region, extending over to the frontal, and turned down 
and sutured into the wound, so that this lining of skin was a 


substitute for the lost mucosa of the cheek. A flap from the skin 
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of the neck was then formed and drawn up so as to cover the 
raw surface exposed. For the purpose of supplying this enor- 
mous flap with additional blood supply a flap from the scalp was 
laid over the base of the pedicle and another one from behind. 
The scalp defects were filled in at once with Thiersch’s skin grafts. 
The circulation of the inner flap was satisfactory, and the large 
wound healed almost throughout by primary intention. 


MULTIPLE TUBERCULAR ABSCESSES. 


Dr. SENN presented a man, forty-five years of age, who had 
been admitted to the Presbyterian Hospital with three large tuber- 
cular abscesses involving the left side of the chest. One of these 
ruptured spontaneously, and a fistulous opening communicated 
near the nipple, with a very large abscess cavity. Another abscess 
was found at the junction of the ribs with the cartilage near the 
sternum, and another to the left of the mammary line—three 
large, distinct tubercular abscesses, with no anatomical connection, 
as shown by the peroxide of hydrogen test. At operation the 
third, fourth, and fifth ribs were found to be the seat of tuber- 
culosis. The reporter was obliged to resect the ribs in their 
entirety, a rule in practice to which there should be no exception, 
because tuberculosis of the ribs invariably means an antecedent 
tubercular perichondritis or a tubercular periostitis. Therefore, 
the tubercular product surrounding the ribs or perichondrium 
makes it necessary to use Koenig’s incision, and to always resort 
to the resection of the rib in its entirety to reach the floor of the 
abscess, in order to follow the fistulous tracts which may com- 
municate with other secondary tubercular foci. 

In this extensive resection all of the large abscess cavities 
were scraped out and vigorously disinfected with peroxide of 
hydrogen, followed by a 3 per cent. solution of carbolic acid, and 
finally a 1 per cent. solution of iodine. Extensive primary drain- 
age was instituted and continued for two or three days. Then 
the multiple wounds were sutured throughout, and ten days later 
all of these wounds had healed by primary intention. 





ACUTE OSTEOMYELITIS. 


Dr. SENN presented a youth in whom a primary osteomye- 
litic focus had involved the internal tuberosity of the tibia. 
Although the disease was limited, the general symptoms were very 
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marked, all out of proportion to the size of the osteomyelitic focus. 
There was no tendency of the disease to extend to the shaft of the 
bone, but at a comparatively early stage, owing to the proximity 
of the osteomyelitic focus to the knee-joint, secondary synovitis 
set in, which unquestionably added to the acuity and intensity of 
the disease. A copious effusion formed, but after the removal 
of the osteomyelitic focus by early operative intervention, the 
synovitis soon subsided; the general symptoms became more 
mild, but in the course of a few weeks the patient complained of 
pain in the left elbow. The external condyle of the humerus was 
the seat of a secondary osteomyelitic process. The disease in the 
humerus pursued a very mild course. No swelling of any size 
made its appearance. Tenderness, however, remained for a 
number of weeks. He exposed this secondary osteomyelitic focus, 
relying almost entirely upon the point of tenderness, by a curved 
incision, with its convexity directed downward, reflected the flap 
up to near the joint, and with chisel and hammer found a deep- 
seated abscess in the bone. He scraped out this osteomyelitic 
cavity, resorted to thorough disinfection by pouring into it, first, 
peroxide of hydrogen, and afterwards using a 5 per cent. carbolic 
acid, dried the cavity, and packed it with decalcified bone chips, 
and obtained healing through by primary intention. 

After having been absent from the hospital for a number of 
weeks, the patient presented himself again with a central osteo- 
myelitis of the inferior maxilla. 


CYSTS OF THE DUCTUS THYROGLOSSUS. 


Dr. SENN said that he had had to deal with three cases of 
cysts of the ductus thyroglossus in two weeks. The patients 
were all young subjects, eighteen to twenty-five years of age,— 
two females and one male. The cysts were comparatively small. 
They were located in the median line, between the thyroid carti- 
lage and the base of the hyoid bone. The enlargement was slow; 
there were pain and swelling. The skin was movable in all of the 
cases over the surface of the swelling. Fluctuation was distinct. 
In all of them the cysts contained a white viscid substance, a little 
thicker in consistence than synovial fluid. The only operative 
procedure which promises a satisfactory result is excision. The 
slightest remnant of the epithelial lining remaining will invariably 
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give rise to prompt recurrence, so that excision must be practised 
with the utmost care. He succeeded in these cases in excising 
the cysts. In one the wall was thin, and he had to remove rem- 
nants of the cyst wall after he had removed the bulk of the 
swelling. 

FIBROMA OF THE PERIOSTEUM. 


Dr. SENN presented a specimen of fibroma of the periosteum 
which had its starting-point from the periosteum of the second 
rib close to the cartilage. The tumor extended over the surround- 
ing bony framework in mushroom-like manner and underneath 
the clavicle. The clinical history was somewhat obscure. The 
patient had a doubtful past. Very vigorous antisyphilitic treat- 
ment was at first resorted to without making any impression upon 
the size of the tumor or relieving the pain accompanying it. It 
was finally removed through a curved incision, with its convexity 
directed upward, and the flap reflected as far as the clavicle, thus 
laying bare freely the base of the tumor, which was found inti- 
mately attached to the periosteum of the second rib near the 
sternum. The tumor was very firm and smooth, and on making 
a section it cut almost like cartilage. 

A second fibroma of the ribs, situated at the lower part of 
the scapula, he had removed recently from a woman, thirty years 
of age, who stated that she first noticed the tumor eighteen years 
ago. It was stationary for awhile, but gave rise to quite serious 
functional disturbance by fixation of the arm. On examination 
a tumor was found extending in the direction of the axillary 
space. He had great difficulty in laying this tumor bare. The 
surrounding muscles seemed to be implicated in the surface of 
the tumor. There was no encapsulation. Dull instruments were 
useless. By tedious dissection he laid the scapula bare up to 
near the neck, and then removed it with chain-saw. 


VERRUCA SENILIS. 


Dr. SENN presented specimens removed from the face of a 
woman, seventy-one years of age, the subject of multiple senile 
warts or verruca senilis. The disease involved the malar emi- 
nence on both sides. There were a number of these warts scat- 
tered all over the face; those over the malar eminence were the 
seat of repeated irritations, and had undergone transformation 
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into epithelioma.’ Both of them had their starting-point in a 
pre-existing senile wart or verruca senilis. 


GOUT SIMULATING MYOSITIS OSSIFICANS. 

Dr. SENN presented a colleague upon whom he had operated 
twice before, once for a diffuse septic inflammation involving the 
right arm and forearm, and a second time for appendicitis. Fora 
number of months he had complained of a vague pain in the 
right shoulder. He regarded it as a rheumatic affection; but 
local and general treatment failed to give him any relief. The 
pain increased in severity, and the shoulder-joint almost com- 
pletely lost its function. An X-ray photograph revealed no indi- 
cation of any swelling, but Dr. Senn found at a point correspond- 
ing to about the middle of the base of the deltoid there was a lim- 
ited area of tenderness. On examining the photograph there can 
be seen at the centre of the deltoid muscle a dark elongated spot. 
The shoulder-joint itself is normal. The reporter considered the 
case on the face of this photograph one of myositis ossificans. 
The dark island representing bone tissue in the deltoid as it 
appears entirely separate from the greater tuberosity of the 
humerus. Acting upon this diagnosis, he laid the deltoid muscle 
bare by a curved incision, reflected the flap upward, and found, 
to his utter astonishment, the deltoid absolutely normal. In pal- 
pating the deltoid, he found at a point corresponding to the 
outer side of the bicipital groove of the greater tuberosity a rather 
hard swelling; he separated the deltoid vertically by the use 
of the director and came down to a hard mass, not bone, but 
underneath the periosteum it appeared to be encapsulated. He 
incised and exposed a large mass of inorganic salt, sodium biurate. 
He scraped this out, and, to be sure he should make no mistake by 
leaving an undiscovered bone lesion, he chiselled away a little of 
the surface of the bone, which he found extremely dense. A 


process of condensation had taken place; the surface of the bone 


became compact at a point corresponding to this inorganic de- 
posit. The diagnosis of gout now was plain. 


LIPOMA ARBORESCENS OF THE KNEE. 
Dr. SENN said that in the last four weeks he had had two 
cases of lipoma arborescens. In one case the patient was a young 
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man, college student, about nineteen years of age, athlete, who 
had recently become incapacitated because of a weak knee-joint. 
Dr. Senn made externally a long incision, explored the joint, and 
found the synovial membrane preternaturally vascular, but had 
considerable difficulty in locating the mechanical cause of this 
temporary loss of function of the joint. Finally, in examining 
closely the lower recess of the synovial sac corresponding to the 
space between the tuberosity of the tibia and the patella, an 
unusual prominence, so that by a certain movement of the joint 
the swelling would insert itself between the two articular sur- 
faces, he uncovered that part of the synovial sac and found under- 
neath it a very diffuse lipoma. The capsule was sutured to the 
external wound and the joint immobilized. Healing throughout 
by primary intention followed, with satisfactory restoration of the 
function of the joint. 

The second case was a more pronounced one. The patient 
was a young girl suffering from the same symptoms, with tem- 
porary derangement of the joint in walking, so as to make the 
knee-joint partially useless. There was found a typical lipoma 
arborescens involving the opposite side of the synovial sac, impli- 
cating the patella, and extending up to the upper recess. There 
was a large, diffuse intra-articular lipoma. The entire synovial 
surface was very vascular, thickened, and it looked like a typical 
case of tuberculosis, of course. But strangely, in both of the 
cases there was no hydrops. Here he resected the entire synovial 
sac, treated the wound in a similar manner as in the first case, and 
the patient is recovering very rapidly. 


THE UNION OF UNUNITED FRACTURES OF THE NECK 
OF THE FEMUR BY OPEN OPERATION. 

Dr. LEONARD FREEMAN, of Denver, Colorado, read a paper 
(by invitation) with the above title, for which see page 561. 

Dr. NICHOLAS SENN said that the question of direct fixation 
of such fractures was not a new one. In the years 1882-83 he spent 
what little leisure time he had in a scientific study of the question. 
It was up to that time doubted whether union by bone under any 
circumstances could be obtained in cases of intracapsular fracture 
of the neck of the femur, and he presumed this was the anatomical 
seat (intracapsular) in Dr. Freeman’s case. He produced this 
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fracture on the lower animals by drilling the neck of the femur in 
different directions and fracturing it, satisfying himself in each 
instance that he had not only produced a fracture, but it was 
inside the capsule. He treated twenty-three of the animals thus 
experimented upon by the methods of treatment then in vogue. 
He entertained the hope he would be able to prove that that 
method of treatment would succeed in obtaining bony union in 
cases in which the line of fracture was within the capsule of the 
joint. In all of these twenty-three cases he failed. He nearly 
despaired that he would be able to prove his position assumed 
at that time, that bony union was possible, and hence he had to 
resort to direct methods of fixation. Breaking the bone in a 
similar manner, he resorted to the use of ivory bone pegs and 
metallic nails. In ten experiments following twenty-three fail- 
ures, in nearly all of them he could demonstrate that he had 
obtained bony union. He found, however, afterwards practically 
that the same results in the human subject were obtainable by 
indirect methods of fixation by bringing the fractured surfaces in 
contact and holding them there by lateral pressure by a splint 
of his own device. He had treated since that time fifteen or twenty 
cases, and in the majority of them he could demonstrate not only 
excellent functional results, but union by bony consolidation. 

Dr. Senn said that, judging from the osteoporotic neck of 
the trochanter in Dr. Freeman’s case, and the amount of shorten- 
ing in the case, as well as the incomplete functional repair, he 
seriously doubted whether the bone had united by consolidation. 
It was always a question whether the method of fixation had 
anything to do in effecting such an ideal result. He doubted 
whether an ivory bone-nail, or any kind of nail, in such osteo- 
porotic bone would hold the fragments in apposition. He did 
not think extension by weight and pulley could add anything to 
the functional result, because in aiming at bony union in cases 
of this kind it became absolutely essential to resort to immediate 
reduction at once and hold the fractured surfaces in mutual unin- 
terrupted contact, something that could not be accomplished by 
extension with weight and pulley. He should imagine, as an 
additional mechanical aid, it would be preferable in cases of this 
kind not to rely on nailing the fragments, but to combine it with 
immediate fixation with a well-fitting plastic splint, with the limb 
slightly abducted, securing for the seat of fracture the necessary 
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degree of rest. He was sure a number of such operations had 
been performed, but the results had not been published because 
they were disastrous. It was necessary, in operating in such an 
important locality as the hip-joint, to see to it that, if it became 
necessary to vivify the fractured surfaces through an anterior 
incision to bring the parts in such a condition, the surgeon 
could close the wound throughout and obtain healing by primary 
intention without the dangers incident to drainage. The surgeon 
must be conservative in interfering with old fractures of the neck 
of the femur, because in some cases of non-union the functional 
results were excellent. It became a serious responsibility when 
one converted a subcutaneous fracture of the neck of the femur 
into an open wound, because surgeons had not reached that cer- 
tainty in asepsis which entitled them to do so without making a 
very careful selection of cases. He questioned very much whether 
at present surgeons were warranted in resorting to the open 
treatment. 

Dr. A. J. OCHSNER referred to a paper read by Dr. Ruth 
before the American Medical Association in June, Igo1. At 
that time Ruth showed a femur which had been removed from 
a patient who had been treated some years before. The specimen 
which Ruth showed seemed so satisfactory that some of the critics 
believed that the bone had not been fractured because it had 
united so well. However, Ruth gave measurements before and 
after the fracture, and to the speaker’s mind the line of union was 
plain. He had followed the method described by Ruth after 
returning home, and had since used it in sixteen cases. The ages 
of these patients were 30, 37, 37, 43, 47, 53, 54, 57, 58, 60, 62, 
66, 76, 78, 79, and 80. Two of them died, one of diabetic coma 
and the other one of exhaustion. There was union in all of 
them. The amount of shortening in all of them was less than 
three centimetres, which corresponded to the results obtained by 
Dr. Ruth and the observations he had made in a number of cases. 

The principle upon which Ruth’s treatment was based had 
been published and illustrated fully in the Journal of the American 
Medical Association, so that it was not necessary for him to de- 
scribe it. He depended upon extension which was longitudinal, 
downward, and extension upward and externally, so as to pro- 
duce internal rotation of the entire extremity and to elevate the 
great trochanter and overcome the external rotators. In all of the 
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cases the patient was anesthetized upon admission to the hospital 
in order to confirm the diagnosis without giving too much pain. 
The extremity was placed in the corrected position; measure- 
ments were made before and after anesthesia, and before and after 
the correction. The extremity was placed in the corrected posi- 
tion, and then the rubber adhesive plaster applied as directed by 
Ruth. This method was first introduced many years ago by Dr. 
Maxwell, of Keokuk, a colleague of Dr. Ruth’s. Extension was 
applied downward; then a second broad rubber adhesive plaster 
was applied from a point on the anterior inner surface as high up 
as possible around the posterior surface of the thigh and out; 
and the speaker made use of a little device which consisted of 
adjustable posts made for weight and pulley extension, applied 
to the side as well as to the foot of the bed. He had found this 
very convenient. One of these frames was placed opposite the 
greater trochanter a little above it, and a weight varying from 
four to twelve pounds was attached to this pulley, which caused 
internal rotation, and another weight of eight to twenty-four 
pounds was attached to a second pulley at the foot of the bed, 
causing extension. 

One of the beneficial results of the treatment was, that 
whereas formerly, when extension was made in a longitudinal 
direction, and a posterior or lateral splint applied, there was pain 
always, with this method but one of the sixteen patients had com- 
plained of severe pain, and this patient was so very hysterical 
that it was doubtful whether she had pain or not. It seems as 
though the use of this method would greatly reduce the number 
of ununited fractures of the hip. 

Personally, he had made the open operation but once in a 
case in which the patient had a very painful hip, with ununited 
fracture. In this case he used two Parkhill screws through the 
neck and into the head; but the result was not satisfactory, and 
he had to remove the head afterwards. Union was primary, but 
there was so much callus as to cause pain. Possibly the trau- 
matism was too great, due to the use of two screws. 

Dr. ALEXANDER HuGH FEeErcuson said he had had three 
cases of ununited fractures of the neck of the femur upon which 
he had operated. 

The first was a man, fifty years of age, and the fracture was 
of three years’ standing. Operation was done on account of pain 
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and lack of function. Patient was not able to do his work as a 
farmer. The head of the bone was removed through a lateral 
incision. Result was excellent. Patient was now able to work. 
There were nearly two inches of shortening. 

The second case was a woman, with fracture of two years’ 
standing. She was sixty years of age, and fractured her hip 
while riding a bicycle, having fallen upon the hard pavement. 
Operation was undertaken on account of inability to use the limb 
and pain. He removed the head of the bone, and obtained good 
functional result, with shortening of about an inch and a half. 
She was again able to ride a bicycle. He was surprised in this 
case at the soundness of the head of the bone. It was firm and 
hard. He felt sure that if he had brad-holed the seat of fracture 
and put an ivory peg through and fixed it with plaster of Paris, 
or something else, he would have gotten bony union. 

The third case was a woman, twenty-six years of age, who 
was at present in the hospital, but about ready to leave. She was 
able to rest the leg on a chair and had good function in seven 
weeks. He removed the head of the bone on account of ankylosis 
of its head in the acetabulum. There was also a fracture of the 
head of the bone towards the acetabulum, which caused firm 
ankylosis at the acetabulum, and he thought, if he had fixed the 
neck with the rest of the bone, there would still be ankylosis. 

His experience in these three cases had induced him to favor 
the open operation. His experience with non-union in other 
bones, where the surgeon brad-holed and opened down into them, 
wired the fragments, and put all sorts of rings or clamps around 
them, was that union did not take place even then, and the 
surgeon had to resort to the open method, put in live bone chips, 
or pack it with iodoform gauze, leave the cavity open, and let 
it heal from the bottom, and thus obtain firm bony union. He 
mentioned a case of fracture of the radius which he had last year, 
in which he resorted to the open method successfully. Other 
surgeons had used this method with success. He did not see why 
surgeons could not pursue the open method in connection with 
fractures of the neck of the femur in selected cases. 

Dr. FREEMAN agreed with Drs. Senn and Ochsner that in 
recent fractures of the neck of the femur the open operation 
should be avoided; but in those fractures which were ununited, 
if one wished to get union, it was necessary to resort to the open 
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method. He did not think there was as much danger attending 
the open operation as Dr. Senn had intimated. Surgeons should 
use those measures which they thought under the circumstances 
would give the best results; whether it be the removal of the 
head of the bone, as suggested by Dr. Ferguson; whether the 
use of pegs of various kinds or wiring, or some such apparatus 
as Dr. Senn had used so successfully in recent fractures of the 
neck of the femur. There was not as much danger from the use 
of screws as Dr. Senn had led us to believe. Dr. Parkhill had 
used his clamp in fifteen or twenty ununited fractures of various 
kinds without bad results. Those who had employed the bone- 
clamp had observed that if infection did take place after its use, 
which was seldom, it did not occur for many days after operation 
had been done. The infection, if it occurred, would creep down 
slowly from the skin along the track of the screw, and by this 
time the hip-joint itself would be walled off from the screw track 
altogether by new tissue, lymph, etc. Hence infection would be 
along the screw into the cancellous tissue alone, as in his own 
case and that of Dr. Davis. He believed the stimulation of the 
screw through the bone was a great incentive to bony union. He 
thought Parkhill had fully proven in his reported cases in the 
ANNALS OF SURGERY that when reparative action failed by ordi- 
nary measures (wiring, etc.), that union was obtained at once by 
the use of his clamp. In no single instance did Parkhill fail with 
his clamp, nor has any one else to his knowledge who had used it. 





CORRESPONDENCE. 





ON THE VALUE OF POSTOPERATIVE GASTRIC LAVAGE. 
Epitor ANNALS OF SURGERY. 

There are, to my mind, two valuable results to be obtained 
by the use of postoperative gastric lavage—(1) vomiting is pre- 
vented in a large percentage of cases, as pointed out by Dr. C. S. 
White in his article in the August number of the ANNALS oF 
SuRGERY; and (2) the kidneys are relieved of the necessity of 
eliminating variable quantities of a substance capable of producing 
serious and even fatal inflammatory lesions. This latter point 
has not been brought out by Dr. White, and is, I believe, the 
more important of the two. 

After operation, the excretory function of the renal apparatus 
should be at its maximum in order that the toxic products result- 
ing (a@) from unavoidable infection during operation and (b) 
from disease may be promptly eliminated. The smallest possible 
quantity of anzsthetic has been insisted upon by Simpson of this 
city with this idea in view. If, in addition, a portion of the ether 
it has been necessary to use can be removed from the body by 
washing the ether-laden mucus from the stomach, the tax upon 
the kidneys is still further diminished. 

I have been using gastric lavage at the East End Hospital 
as a routine procedure after operation since October, 1902, and 
am convinced of its value. It is my intention to have made a 
stomach-tube with a diameter of seven or eight millimetres in 
order that it may be introduced through the nares instead of 
through the mouth, thus avoiding the use of the mouth-gag. The 
ordinary stomach-tube, however, is a necessity in cases in which 
there is doubt as to the presence or absence of solid food in the 
stomach. 

Joun D. SINGLEy. 
212 NortH HIGHLAND AVE., 
PittsBurc, Pa. 


